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NextLight  SilverState  Solar  Project 


0 

T - 

O' 

CO 

CO 

24,560 

(N 

05 

CN 

CN 

CO 

05 

in 

N-_ 

co" 

o-_ 

r^-~ 

O^ 

if) 

c 

o 

if) 

to 

E  o 

in 

O' 

O' 

T— 

—  ° 

I 

o 

T — 

o 

o 

d 

d 

o 

in 

d 

o 

H  E 

O 

X 

O 

CN 

in 

m 

05 

6 

CO 

T — 

CN 

CN 

in 

O) 

O' 

O' 

O 

in 

co" 

h-" 

r^-“ 

o-" 

CN 

in 

CN 

s 

CO 

in 

h- 

<£> 

T — 

CO 

T - 

T — 

in 

D- 

o 

O' 

63 

in 

in 

CD 

5 

o 

CN 

CN 

r— 

Q_ 

T — 

O' 

IT 

C 

CN 

o 

o 

O' 

CO 

CN 

in 

in 

in 

in 

CO 

o 

CO 

d 

d 

d 

d 

T“ 

•w - 

if) 

o 

if) 

if) 

"E 

X 

o 

05 

05 

00 

CO 

123 

LU 

z 

CN 

CO 

CO 

O 

CO 

CO 

r- 

Is- 

124 

(j 

CO 

CO 

co 

voc 

CN 

in 

05 

05 

r- 

O’ 

c\i 

O’ 

O’ 

T— 

To 

To 

To 

-o 

X5 

TO 

T — 

c 

c 

c 

0) 

03 

0 

CO 

(/> 

0 

o 

CN 

CN 

CN 

-C 

CL 

o 

QJ 

if) 

if) 

C 

o 

if) 

c 

o 

if) 

c 

o 

o 

o 

o 

"0 

05 

05 

05 

CO 

GO 

w 

o 

L- 

CN 

CO 

O’ 

0 

0 

o 

O 

o 

o 

>- 

CN 

CN 

CN 

CN 

C/5 

C 

o 

’( f) 


if) 


E 


0) 

~o 

05 

CO 

O’ 

‘o 

o 

o 

if) 

CN 

if) 

03 

0 

•o 

C 

0 

> 

03 

L_ 

£ 

05 

05 

v° 

05 

O 

if) 

n 

O' 

05 

*o 

c 

CJ 

0 

d 

0 

CO 

> 

o 

TJ 

CN 

C 

03 

L_ 

0 

0 

C 

05 

> 

E 

L_ 

o 

q. 

N— 

d 

s° 

cr 

O 

0 

O’ 

2 

CN 

0 

> 

o 

O 

CN 

L_ 

*o 

0 

0 

0 

E 

> 

D 

if) 

O 

if) 

«4- 

NextLight  SilverState  Solar  Project 


2 

o 


0 

.c 


Q 

>* 

1 


O 

o 

>* 


> 

o 


Q. 

E 

o 

o 


5 

CL 

o 

o 

CD 

CM 

CM 

s 

CL 

o 

cq 

o 

o 

o 

O 

oo 

o 

o 

oo 

o 

o 

5 

CL 

O) 

CM 

in 

03 

CM 

03 

CM 

o 

h- 

o 

2 

CL 

■O' 

o 

CO 

CD 

in 

CM 

in 

CM 

• 

w 

o 

in 

f"- 

■o- 

c/> 

X 

o 

CO 

o 

o 

o 

</> 

X 

o 

CM 

in 

O) 

03 

CO 

o* 

03 

03 

00 

00 

o 

c 

z 

CM 

r_ 

c 

z 

o 

o 

o 

o 

z 

CO 

CM 

CM 

o 

z 

' 

T~ 

(/> 

</> 

C/3 

(/) 

O 

o 

o 

O 

</> 

</> 

CO 

CO 

t/> 

c/3 

t/3 

C/3 

E 

o 

o 

CO 

in 

in 

E 

o 

CD 

CM 

E 

o 

CD 

•o- 

03 

03 

© 

E 

o 

CO 

00 

r-. 

hi 

O 

CM 

CM 

CM 

Hi 

o 

CM 

CM 

CM 

LU 

o 

d 

•O' 

CO 

CO 

LU 

o 

o 

o 

> 

00 

CM 

00 

CD 

CO 

CD 

CO 

o 

o 

> 

O 

CO 

O 

o 

00 

CM 

o 

CO 

CM 

o 

o 

o 

> 

T 

in 

d 

O 

O 

' 

o 

o 

> 

CM 

■O' 

in 

CM 

03 

rr 

03 

d 

o 

o 

T— 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

CO 

co 

CO 

CO 

-O 

T3 

“D 

~o 

TD 

T3 

"O 

T3 

*o 

TO 

~o 

c 

c 

c 

c 

c 

c 

a) 

(/) 

c 

03 

CM 

0 

CM 

0 

CM 

0 

(/> 

c 

0 

CM 

0 

CM 

0 

CM 

0 

c/3 

c 

0 

CM 

0 

CM 

0 

CM 

0 

</> 

c 

0 

CM 

0 

CM 

0 

CM 

CO 

1/3 

(0 

C/3 

C/3 

C/3 

CO 

a 

o 

c 

c 

c 

c 

C 

C 

C 

c 

CL 

0 

o 

CL 

0 

o 

o 

o 

CL 

0 

o 

O 

O 

CL 

o 

o 

o 

U) 

it) 

C/) 

if) 

o 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

•t— 

0 

0 

0 

( D 

if) 

it) 

it) 

it) 

U) 

U) 

it) 

V) 

U) 

l/J 

(/J 

-C 

.c 

1- 

h- 

</3 

C/3 

E 

E 

c 

c 

CM 

CO 

O’ 

T- 

CM 

CO 

■o- 

l_ 

T- 

CM 

CO 

s 

T- 

CM 

CO 

■o- 

s 

0 

0 

0 

o 

o 

0 

o 

O 

o 

o 

0 

o 

O 

o 

o 

0 

o 

O 

o 

o 

>- 

CM 

CM 

CM 

CM 

>- 

CM 

CM 

CM 

CM 

0 

>- 

CM 

CM 

CM 

CM 

> 

CM 

CM 

CM 

> 

< 

E 

E 

c 

o 

o 

0 

0 

c 

E 

o 

< 

o 

0 

_ c 

0 

o 

0 

<j 

0 

< 

CD 

< 

0 

< 

1— 

0 

£ 

< 

u 

0 

o 

c 

o 

c 

o 

CO 

c 

.c 

a 

2 

~o 

c 

03 

n 

CL 

2 

in 

CD 

o 

z 

c 

-C 

CL 

0 

CM 

CM 

0 

O 

0 

0 

SL 

Q. 

0 

L_ 

0 

0 

< 

0 

O 

o> 

o 

k_ 

< 

CD 

O) 

o 

T3 

5 

CL 

■o 

03 

O 

TJ 

O 

z 

03 

O 

TJ 

< 

> 

> 

c 

>% 

>s 

X 

X 

0 

X 

o 

X 

o 

N 

o 

o 

Table  A4 

Summary  of  Daily  Construction  Emissions 
NextLight  SilverState  Solar  Project 
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Table  A5 

Emission  Factors  for  Diesel  Non-Road  Construction  Equipment 
NextLight  SilverState  Solar  Project 
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Notes: 

1 .  Emission  factors  calculated  using  EPA's  NONROAD  emission  model 
2  Emission  factors  for  equipment  fleet  in  use  in  Calendar  Year  2011 
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Emissions  from  Diesel  Non-Road  Construction  Equipment  -  Section  1 
NextLight  SilverState  Solar  Project 
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Table  A8 

On-Road  Construction  Vehicle  Usage 
NextLight  SilverState  Solar  Project 
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1 .  Daily  VMT  estimated  based  travel  of  1  mile  on  entrance  road  and  an  average  of  5  miles  travelled  per  hour  on  site  roads  for  3  hours  of  work  each  day. 

2.  Daily  VMT  estimated  based  on  an  average  of  5  miles  travelled  per  hour  for  4  hours  of  work  each  day. 
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Table  A10 

Exhaust  Emissions  from  On-Road  Construction  Vehicles 
NextLight  SilverState  Solar  Project 
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Emissions  for  Stationary  Diesel  Fire  Pump 
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Table  B4 

Emission  Factors  for  Diesel  Non-Road  Equipment  for  Operations 
NextLight  SilverState  Solar  Project 
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Table  B5 

Emissions  from  Diesel  Non-Road  Equipment  for  Opeartions 
NextLight  SilverState  Solar  Project 


GHG  Total 

Emissions 
(metric  tons) 

O 

o 

CD 

CM 

5.6 

- 

5.6 

40 

Criteria  Pollutant  Total  Emissions 
(tons/yr) 

2 

0- 

seooo 

O 

o 

CM 

o 

o 

d 

9000  0 

0.0024 

0.023 

<N 

o 

if) 

00 

o 

o 

o 

d 

0.0023 

CD 

o 

o 

o 

d 

o 

O 

O 

d 

CD 

O 

O 

O 

d 

0.0044 

X 

o 

z 

090  0 

0.17 

o 

CO 

o 

o 

900  0 

oeo'o 

0.29 

CO 

h- 

o 

d 

CD 

O 

d 

0.012 

0.002 

0.012 

0.11 

voc 

o 

o 

d 

0.013 

0.0023 

ID 

O 

O 

o 

d 

0.0023 

0.022 

Total 

Work 
Days  per 
Unit 

80 

260 

80 

CM 

80 

• 

Estimated 
Average  Daily 
Usage 

(hrs/day) 

T — 

CNJ 

- 

00 

- 

TOTAL 

Fuel  Type 

Diesel 

Diesel 

Diesel 

Diesel 

Diesel 

Load 

59% 

59% 

59% 

59% 

59% 

Equipment 
Engine  Size 
(hp) 

O 

o 

CO 

125 

220 

220 

220 

No.  of 

Units 

- 

- 

- 

- 

- 

Equipment  Type 

T  ractor 

Forklifts 

Water  truck 

Bucket  Truck 

Weed  Abatement  Truck 

Table  B6 

On-Road  and  ATV  Vehicle  Usage  for  Operations 
NextLight  SilverState  Solar  Project 
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Table  B7 

On-Road  Vehicle  Exhaust  Emission  Factors 
NextLight  SilverState  Solar  Project 
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Exhaust  Emissions  from  On-Road  Vehicles  for  Operations 
_ NextLight  SilverState  Solar  Project _ 
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Notes: 

1 .  Mean  vehicle  weight  based  on  average  traffic  on  Interstate  15  =  20%  heavy-duty  diesel  trucks  and  80%  light-duty  gasoline  vehicles/trucks. 
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Table  B11 

Emissions  of  SF6  from  Electrical  Equipment  Leaks 
NextLight  SilverState  Solar  Project 


CO 

D  0) 

£  s 

<  K 

"O  E, 

45  ro 

ro 

E 

.E  a) 
</> 

LU 


>% 

'(j) 

o 

A 

CO 

a 

' — 

(0 

(/> 

< J 

4-J 

CO 

Li. 

’E 

D 

CO 

— 

_ 

(0 

TO 

4-» 

o 

k_ 

o 

»*- 

>» 

(/> 

o 

£ 

(0 

D. 

4-* 

o 

co 

'E 

O 

3 

CO 

i_ 

Li. 

0) 

CO 

a 

D 

O' 

LU 
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Notes: 

1 .  Emission  factors  calculated  using  EPA's  NONROAD  emission  model.  Factors  for  equipment  fleet  in  use  in  Calendar  Year  2050. 

2.  Emission  factors  for  equipment  fleet  in  use  in  Calendar  Year  2050. 


Table  C4 

Emissions  from  Diesel  Non-Road  Equipment  for  Decommissioning 
NextLight  SilverState  Solar  Project 
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On-Road  Vehicle  Exhaust  Emission  Factors 
NextLight  SilverState  Solar  Project 
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Table  C7 

Exhaust  Emissions  from  On-Road  Vehicles  for  Decommissioning 
_ NextLight  SilverState  Solar  Project _ 
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Notes: 

1  Mean  vehicle  weight  based  on  average  traffic  on  Interstate  15  =  20%  heavy-duty  diesel  trucks  and  80%  light-duty  gasoline  vehicles/trucks. 
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Fugitve  Dust  Emissions  from  On-Site  Decommissioning  Activities 
NextLight  SilverState  Solar  Project 
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Biological  Mitigation 
Measures 


This  section  lists  measures  intended  to  minimize  take  of  desert  tortoise  that  would  be 
implemented  during  construction. 


1 .  Authorized  biologists  would  conduct  activities  including  locating  desert  tortoises  and  their 
sign  (i.e.,  conduct  presence/absence  and  clearance  surveys)  and  attempting  to  ensure  that  the 
effects  of  the  project  on  the  desert  tortoise  and  its  habitat  are  minimized  in  accordance  with  the 
measures  stated  in  this  BA  and  the  terms  and  conditions  of  the  biological  opinion.  Authorized 
biologists  would  keep  current  with  the  latest  information  on  USFWS  protocols  and  guidelines. 
An  authorized  biologist  would  have  thorough  and  current  knowledge  of  desert  tortoise  behavior, 
natural  history,  and  ecology,  physiology,  and  would  have  demonstrated  substantial  field 
experience  and  training  to  safely  and  successfully: 

•  Handle  and  temporarily  hold  desert  tortoises 

•  Excavate  burrows  to  locate  desert  tortoise  or  eggs 

•  Relocate  desert  tortoises 

•  Reconstruct  desert  tortoise  burrows 

•  Unearth  and  relocate  desert  tortoise  eggs 

•  Locate,  identify,  and  record  all  forms  of  desert  tortoise  sign 

NextLight  would  obtain  approval  of  authorized  biologists  from  USFWS  for  individuals  who 
have  the  appropriate  qualifications. 


2.  Desert  tortoise  monitors  would  oversee  all  project  construction  activities  with  the  potential  to 
affect  the  desert  tortoise.  Desert  tortoise  monitors  would  provide  oversight  to  ensure  proper 
implementation  of  protective  measures,  record  and  report  desert  tortoise  and  tortoise  sign 
observations  in  accordance  with  approved  protocol,  report  incidents  of  noncompliance  in 
accordance  with  the  biological  opinion  and  other  relevant  permits,  and  move  desert  tortoises 
from  harm’s  way  and  place  the  animals  in  “safe  areas”  pre-selected  by  authorized  biologists  or 
maintain  the  desert  tortoises  in  their  immediate  possession  until  an  authorized  biologist  assumes 
care  of  the  animal. 
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The  desert  tortoise  monitors  would  assist  the  authorized  biologists  during  surveys  and  often 
serve  as  “apprentices”  to  acquire  experience.  Desert  tortoise  monitors  would  not  be  authorized  to 
conduct  desert  tortoise  presence/absence  or  clearance  surveys  unless  directly  supervised  by  an 
authorized  biologist.  Directly  supervised  means  the  authorized  biologist  would  be  in  direct  voice 
and  sight  contact  with  the  desert  tortoise  monitor. 

Desert  tortoise  monitors  would  be  individuals  who  have  appropriate  qualifications  and  have  been 
approved  by  an  authorized  biologist. 


3.  A  Worker  Environmental  Awareness  Program  (WEAP)  would  be  prepared  to  address  the 
types  of  construction  activities  that  may  affect  the  desert  tortoise.  The  WEAP  would  describe  the 
protective  measures  stipulated  in  the  biological  assessment  and  in  the  terms  and  conditions  of  the 
biological  opinion.  Special  emphasis  would  be  placed  on  explaining  the  protective  measures 
developed  for  the  desert  tortoise  and  the  consequences  of  noncompliance.  At  a  minimum,  the 
program  would  contain  information  on  physical  characteristics,  distribution,  behavior,  ecology, 
sensitivity  to  human  activities,  legal  protection,  penalties  for  violations,  reporting  requirements, 
and  protective  measures  associated  with  the  desert  tortoise.  Information  provided  in  a  fact  sheet 
developed  by  BLM  entitled  “The  Threatened  Desert  Tortoise”  would  be  incorporated  into  the 
WEAP.  The  WEAP  would  be  administered  to  all  onsite  personnel  including  employees, 
contractors,  contractors’  employees,  supervisors,  inspectors,  subcontractors,  and  delivery 
personnel.  The  program  would  be  administered  onsite  by  the  authorized  biologist  or  desert 
tortoise  monitor.  It  may  include  an  oral  presentation,  video/PowerPoint,  and  written  materials. 
The  WEAP  would  be  approved  by  the  BLM  and  USFWS. 


4.  NextLight  would  designate  a  field  contact  representative  (FCR)  who  would  be  responsible  for 
overseeing  compliance  with  the  protective  measures.  The  FCR  would  be  onsite  during  all 
activities  that  may  result  in  the  take  of  the  desert  tortoise.  The  FCR  would  have  the  authority  to 
halt  all  activities  that  are  in  violation  of  the  desert  tortoise  protective  measures  identified  in  the 
biological  opinion.  If  the  FCR  identifies  a  violation  of  the  desert  tortoise  protective  measures, 
work  would  proceed  only  after  corrective  measures  have  been  taken.  The  FCR  would  have  a 
copy  of  the  biological  opinion  with  them  during  all  construction  activities.  The  FCR  may  be  an 
authorized  biologist,  desert  tortoise  monitor,  construction  supervisor,  or  any  other  employee  with 
the  authority  to  halt  construction  activity. 


5.  During  construction,  NextLight  would  comply  with  the  Guidelines  for  Handling  Desert 
Tortoises  during  Construction  Projects  (Desert  Tortoise  Council,  1999)  or  the  most  current 
guidelines  available. 

(a)  The  boundaries  of  all  areas  to  be  disturbed  (for  example,  project  site,  stormwater 
drainage  control  features,  and  linear  corridors)  would  be  flagged  before  beginning 
any  activities,  and  all  disturbances  would  be  confined  to  the  flagged  areas.  All  survey 
crews  on  site  prior  to  construction  would  be  escorted  by  an  authorized  biologist.  All 
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project  vehicles  and  equipment  would  be  confined  to  the  flagged  areas.  Survey  crew 
vehicles  would  remain  on  existing  roads.  Disturbance  beyond  the  construction  zone 
would  be  prohibited  except  to  complete  a  specific  task  within  designated  areas  or 
emergency  situations. 

(b)  NextLight  would  relocate  tortoises  currently  occupying  the  area  within  the  solar  field 
following  the  USFWS-approved  protocol  (Desert  Tortoise  Council,  1999).  If  the 
Desert  Tortoise  Council  releases  a  revised  protocol  for  handling  desert  tortoises 
before  initiation  of  project  activities,  the  revised  protocol  would  be  implemented  for 
the  Project.  The  relocation/translocation  effort  would  adhere  to  the  following 
procedures  as  well  as  those  stipulated  in  the  Terms  and  Conditions  of  the  Biological 
Opinion. 

(c)  NextLight  would  identify  relocation/translocation  sites  for  tortoises  relocated  from 
within  the  solar  field  and  prioritize  selection  of  potential  relocation/translocation  sites 
that  are  located  immediately  adjacent  to  the  north,  east,  and  west  of  the  Project  site 
subject  to  approval  by  the  BLM  and  USFWS. 

(d)  The  authorized  biologist  would  maintain  a  record  of  all  desert  tortoises  encountered 
and  relocated  during  project  surveys  and  monitoring.  This  information  would  include 
for  each  individual:  the  locations  (narrative,  vegetation  type,  and  maps)  and  dates  of 
observations;  general  conditions  and  health;  all  apparent  injuries  and  state  of  healing; 
if  moved,  the  location  from  which  it  was  captured  and  the  location  in  which  it  was 
released  (whether  animals  voided  their  bladders);  and  diagnostic  markings  (such  as 
identification  numbers,  if  present). 

(e)  All  burrows  with  the  potential  to  be  occupied  by  tortoises  within  the  solar  field  fenced 
area  would  be  searched  for  presence.  In  some  cases,  a  fiber  optic  scope  could  be  used 
to  determine  presence  or  absence  within  a  deep  burrow.  Burrows  inhabited  by 
tortoises  would  be  excavated  using  hand  tools  by  authorized  biologists  or  desert 
tortoise  monitors.  The  biologists  or  monitors  would  be  supervised  by  an  authorized 
biologist.  To  prevent  reentry  by  a  tortoise  or  other  wildlife,  all  burrows  would  be 
collapsed  after  absence  has  been  determined.  Tortoises  excavated  from  burrows 
would  be  relocated  immediately  following  excavation  to  unoccupied  natural  or 
artificial  burrows  outside  the  fenced  area.  Prior  to  release,  tortoises  would  have  an 
identification  number  affixed  to  the  shell  with  epoxy. 

(f)  Tortoises  within  the  solar  field  fenced  area  would  be  relocated  to  unoccupied  natural 
or  artificially  constructed  burrows.  Relocated  tortoises  would  be  placed  in  burrows  of 
similar  size,  shape,  and  orientation.  If  an  existing  burrow  similar  to  the  original 
burrow  is  not  available,  the  authorized  biologist  or  desert  tortoise  monitor  would 
construct  one.  Burrow  construction  would  follow  the  appropriate  protocols  outlined 
in  Guidelines  for  Handling  Desert  Tortoise  during  Construction  Projects  (Desert 
Tortoise  Council,  1999)  .The  animals  would  be  transported  in  clean  cardboard  boxes. 
A  new  box  would  be  used  for  each  individual  tortoise  and  would  be  properly 
discarded  after  a  single  use.  The  new  burrow  would  be  located  at  least  300  feet  from 
the  outside  of  a  fenced  area  and  would  be  of  similar  size,  shape  and  orientation  to  the 
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original  burrow.  The  new  burrow  locations  would  be  determined  by  the  authorized 
biologist.  Relocated  tortoises  would  not  be  placed  in  existing  occupied  burrows. 

(g)  The  authorized  biologist  would  wear  disposable  surgical  gloves  when  handling  desert 
tortoises.  A  new  pair  of  gloves  would  be  used  for  each  tortoise  handled  to  avoid  the 
transmission  of  upper  respiratory  tract  disease  (URTD).  Shell  notching  would  not  be 
performed.  All  equipment  used  on  the  tortoises  would  be  sterilized  between  each  use. 

(h)  Desert  tortoises  would  be  treated  in  a  manner  to  ensure  that  they  do  not  overheat, 
exhibit  signs  of  overheating  (gaping,  foaming  at  the  mouth,  etc.),  or  are  placed  in  a 
situation  where  they  cannot  maintain  surface  and  core  temperatures  necessary  to  their 
well-being.  Desert  tortoises  would  be  kept  shaded  at  all  times  until  it  is  safe  to  release 
them.  No  desert  tortoise  would  be  captured,  moved,  transported,  released,  or 
purposefully  caused  to  leave  its  burrow  for  any  reason  when  the  ambient  air 
temperature  is  above  95  degrees  Fahrenheit  (°F)  (35°C).  Ambient  air  temperature 
would  be  measured  in  the  shade,  protected  from  wind,  at  a  height  of  2  inches  (5 
centimeters)  above  the  ground  surface.  No  desert  tortoise  would  be  captured  if  the 
ambient  air  temperature  is  anticipated  to  exceed  95°F  (35°C)  before  handling  and 
relocation/translocation  can  be  completed.  If  the  ambient  air  temperature  exceeds 
95°F  (35°C)  during  handling  or  processing,  desert  tortoises  would  be  kept  shaded  in 
an  environment  that  does  not  exceed  95°F  (35°C),  and  the  animals  would  not  be 
released  until  ambient  air  temperature  declines  to  below  95°F  (35°C). 

(i)  To  monitor  for  survivorship  and  health,  for  a  period  of  1  year  following  their 
relocation/translocation,  the  desert  tortoises  within  the  relocation/translocation  area 
would  be  surveyed  monthly  by  the  authorized  biologist  during  the  periods  of  activity 
(spring:  March  to  May,  and  fall:  August  to  October)  and  once  during  the  two  non¬ 
active  periods  (summer:  June  to  July,  and  winter:  November  to  February).  For  the 
following  2  years,  the  relocation/translocation  area  would  be  surveyed  at  least  once  in 
the  spring  and  once  in  the  fall.  The  focus  of  these  surveys  would  be  to  locate  and 
observe  relocated  tortoises.  An  authorized  biologist  would  determine  the  level  of 
effort  and  methods  needed  to  locate  tortoises.  All  pertinent  information  on  tortoises 
observed  would  be  recorded,  such  as  behavior,  physical  characteristics,  health 
characteristics  and  any  visible  signs  of  URTD,  as  well  as  any  potential  anomalies  the 
individual  desert  tortoise  might  display. 


6.  Tortoise  handling,  artificial  burrow  construction,  egg  handling  and  other  procedures  would 
follow  those  described  in  the  Guidelines  for  Handling  Desert  Tortoise  during  Construction 
Projects  (Desert  Tortoise  Council,  1999)  for  all  tortoise  relocation/translocation. 


7.  A  relocation/translocation  plan  for  desert  tortoises  would  be  developed  following  guidance 
from  the  DTRO.  This  guidance  is  currently  in  draft  form.  All  relocation  and  translocation 
activities  would  adhere  to  this  plan  as  well  as  the  terms  and  conditions  of  the  Biological  Opinion. 
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8.  Prior  to  the  initiation  of  solar  field  construction  activities  of,  NextLight  would  enclose  the 
boundary  of  a  solar  field  construction  area  with  desert  tortoise  exclusionary  fencing;  both 
permanent  and  temporary.  Permanent  chain-link  fencing  around  the  perimeter  of  the  solar  field 
would  include  desert  tortoise  exclusionary  fencing  attached  to  the  bottom  of  the  chain  link 
fencing  in  areas  where  appropriate  to  permanently  maintain  the  separation  of  the  solar  field  and 
remaining  desert  tortoise  habitat.  The  design  of  the  permanent  desert  tortoise  exclusionary 
fencing  would  follow  that  specified  by  USFWS.  Desert  tortoise  guards  would  be  installed  at  the 
gated  entries  to  prevent  desert  tortoises  from  gaining  entry.  Permanent  fencing  would  prevent 
tortoises  from  entering  the  Project  site  for  the  duration  of  facility  operation.  The  temporary 
exclusionary  fencing  of  construction  areas  would  consist  of  galvanized  hard  wire  cloth,  silt 
fencing,  or  orange  construction  fencing.  The  fencing  would  be  buried  approximately  6  inches 
below  ground  or  bent  at  a  right  angle  toward  the  outside  of  the  work  area  and  covered  with  dirt, 
rocks,  or  gravel  to  discourage  desert  tortoises  from  digging  under  the  fence.  Temporary  fencing 
would  prevent  tortoises  from  entering  a  cleared  construction  area. 


9.  The  exclusionary  fencing  of  a  solar  field  construction  area  would  be  installed  prior  to  the  onset 
of  clearing  and  grubbing.  The  fence  installation  would  be  supervised  and  monitored  under  the 
direction  of  authorized  biologists  and  desert  tortoise  monitors.  Ongoing  maintenance  of  the 
fencing  would  be  performed  with  the  oversight  of  an  authorized  biologist. 


10.  Within  24  hours  before  installing  the  desert  tortoise  exclusionary  fencing  around  the 
boundary  of  a  solar  field  construction  area,  a  desert  tortoise  survey  would  be  conducted  using 
techniques  providing  100  percent  coverage  of  the  fenced  construction  area  to  provide  coverage 
of  an  area  approximately  60  feet  wide  centered  on  the  fence  alignment.  Transects  would  be  no 
greater  than  30  feet  apart.  The  fence  alignment  would  be  flagged  prior  to  the  biological  survey. 
Two  complete  passes  of  complete  coverage  would  be  conducted.  All  desert  tortoise  burrows,  and 
burrows  constructed  by  other  species  that  might  be  used  by  desert  tortoises,  would  be  examined 
and  excavated  to  their  terminus  to  determine  occupancy.  Any  burrow  within  the  fence  line  would 
be  collapsed  after  confirmation  that  it  is  not  occupied  by  a  desert  tortoise,  or  if  occupied,  the 
desert  tortoise  has  been  removed.  Removed  tortoises  would  be  relocated.  The  authorized 
biologists  would  be  primarily  responsible  for  this  survey. 

(a)  Following  installation  of  desert  tortoise  exclusionary  fencing,  the  solar  field 

construction  area  would  be  cleared  of  desert  tortoises.  Up  to  three  complete  passes 
with  complete  coverage  would  be  conducted.  The  first  pass  transects  would  be 
conducted  at  15-foot  intervals.  Subsequent  transects  would  be  no  wider  than  30  feet. 
Each  separate  survey  would  be  walked  in  a  different  direction  to  allow  opposing 
angles  of  observation.  Two  consecutive  passes  would  be  completed  without  finding 
any  tortoises  or  new  tortoise  sign  prior  to  declaring  the  site  clear  of  tortoises.  If  no 
desert  tortoises  are  observed  during  the  second  survey,  a  third  survey  would  not  be 
conducted.  The  authorized  biologists  would  be  primarily  responsible  for  the  clearance 
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surveys.  Some  authorized  biologists  may  be  substituted  with  desert  tortoise  monitors 
and  would  be  placed  between  authorized  biologists  during  the  surveys.  After  the  area 
surveyed  is  determined  to  be  absent  of  desert  tortoises,  the  areas  may  be  open  to  a 
vegetation  salvage  program,  if  the  BLM  stipulates  vegetation  salvage. 

(b)  All  potential  desert  tortoise  burrows  located  would  be  excavated  by  hand  by  an 
authorized  biologist,  desert  tortoises  removed,  and  collapsed  or  blocked  to  prevent 
occupation  by  desert  tortoises.  If  excavated  during  May  through  July,  the  authorized 
biologist  would  search  for  desert  tortoise  nests/eggs,  which  are  typically  located  near 
the  entrance  to  burrows.  All  desert  tortoise  handling  and  removal,  and  burrow 
excavations,  including  nests,  would  be  conducted  by  an  authorized  biologist  in 
accordance  with  the  USFWS-approved  protocol  (Desert  Tortoise  Council,  1999).  If 
the  Desert  Tortoise  Council  releases  a  revised  protocol  for  handling  of  desert  tortoises 
before  initiation  of  project  activities,  the  revised  protocol  would  be  implemented  for 
the  project. 

(c)  Following  the  desert  tortoise  clearance  and  relocation/translocation  out  of  a  solar  field 
construction  area  and  vegetation  salvage,  heavy  equipment  would  enter  the  solar  field 
fenced  sites  to  clear,  grub,  level,  and  trench.  A  desert  tortoise  monitor  would  be  on 
site  during  initial  clearing  and  grading  to  relocated  tortoises  missed  during  the 
clearance  survey.  Should  a  desert  tortoise  be  discovered,  an  authorized  biologist 
would  remove  the  tortoise. 


1 1.  The  transmission  line  and  new  access  ROWs  would  be  surveyed  and,  if  necessary,  cleared  of 
desert  tortoises.  Tortoises  would  not  be  relocated  from  these  areas  unless  an  occupied  burrow  is 
observed.  Tortoises  excavated  from  burrows  would  be  relocated  to  unoccupied  natural  or 
artificially  constructed  burrows  immediately  following  excavation.  The  artificial  or  unoccupied 
natural  burrows  must  occur  150  to  300  feet  from  the  original  burrow.  Relocated  tortoises  would 
not  be  placed  in  existing  occupied  burrows.  If  an  existing  burrow  that  is  similar  in  size,  shape, 
and  orientation  to  the  original  burrow  is  unavailable,  the  authorized  biologist  would  construct 
one.  Desert  tortoises  moved  during  less  active  periods  would  be  monitored  for  at  least  2  days 
after  placement  in  the  new  burrows  to  ensure  their  safety.  The  authorized  biologist  would  be 
allowed  some  judgment  and  discretion  to  ensure  that  survival  of  the  desert  tortoise  is  likely. 
Desert  tortoises  that  are  found  above  ground  and  need  to  be  moved  from  harm’s  way  would  be 
placed  in  the  shade  of  a  shrub,  from  150  to  300  feet  from  the  point  of  encounter.  The  authorized 
biologist  would  infonn  workers  in  the  area  that  the  tortoise  is  present  and  may  re-enter  the  work 
area.  Relocation/translocation  would  be  authorized  by  the  USFWS  biological  opinion  and  would 
be  part  of  the  overall  project  relocation/translocation  activity. 


12.  The  stormwater  drainage  control  features  construction  areas  would  be  temporarily  fenced. 
The  temporary  exclusionary  fencing  would  consist  of  galvanized  hard  wire  cloth,  silt  fencing,  or 
orange  construction  fencing.  The  fencing  would  be  buried  approximately  6  inches  below  ground 
or  bent  at  a  right  angle  toward  the  outside  of  the  work  area  and  covered  with  dirt,  rocks  or  gravel 
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to  discourage  desert  tortoises  from  digging  under  the  fence.  The  fence  installation  would  be 
supervised  and  monitored  under  the  direction  of  authorized  biologists  and  desert  tortoise 
monitors  during  construction.  The  stormwater  drainage  control  features  construction  areas  would 
be  surveyed  and,  if  necessary,  cleared  of  desert  tortoises.  Tortoises  found  in  a  burrow  would  be 
relocated.  Tortoises  excavated  from  burrows  would  be  relocated  to  unoccupied  natural  or 
artificially  constructed  burrows  immediately  following  excavation.  The  artificial  or  unoccupied 
natural  burrows  would  be  located  150  to  300  feet  from  the  boundary  of  the  construction  area. 
Relocated  tortoises  would  not  be  placed  in  existing  occupied  burrows.  If  an  existing  burrow  that 
is  similar  in  size,  shape,  and  orientation  to  the  original  burrow  is  unavailable,  the  authorized 
biologist  would  construct  one.  Desert  tortoises  moved  during  less  active  periods  would  be 
monitored  for  at  least  2  days  after  placement  in  the  new  burrows  to  ensure  their  safety.  The 
authorized  biologist  would  be  allowed  some  judgment  and  discretion  to  ensure  that  survival  of 
the  desert  tortoise  is  likely. 


13.  Access  by  project-related  personnel  to  the  Project  site  would  be  restricted  to  established 
access  roads.  Cross-country  vehicle  and  equipment  use  outside  designated  work  areas  would  be 
prohibited. 


14.  NextLight  would  require  personnel  to  exercise  caution  when  traveling  to  and  from  the  site. 
To  minimize  the  likelihood  of  vehicle  strikes  of  desert  tortoises  outside  the  fenced  areas,  a  25 
mile  per  hour  speed  limit  would  be  enforced  on  authorized  access  routes  to  the  work  site.  Speed 
limit  signs  would  be  posted  on  both  sides  of  these  roads. 


15.  Trash  receptacles  at  the  work  site  would  have  self-locking  lids  to  prevent  entry  by 
opportunistic  predators  such  as  common  ravens  and  coyotes.  Trash  receptacles  would  be  emptied 
at  least  weekly  or  when  full. 


16.  Other  than  law  enforcement  or  security  personnel,  project  personnel  would  be  prohibited 
from  bringing  pets  and  firearms  to  the  project  site. 


17.  Project  employees  working  outside  a  cleared,  fenced  area  would  be  required  to  check  under  a 
vehicle  or  equipment  before  it  is  moved.  If  a  desert  tortoise  is  encountered  the  vehicle  would  not 
be  moved  until  the  animal  has  voluntarily  moved  a  safe  distance  from  the  parked  vehicle.  Desert 
tortoises  may  be  moved  by  an  authorized  biologist  or  desert  tortoise  monitor  for  this  purpose. 

All  activities  would  be  restricted  to  pre-approved  locations.  If  unforeseen  circumstances  require 
expansion  of  activities,  the  potential  expanded  work  areas  would  require  approval  by  the  BLM 
and  possibly  re-initiation  of  the  Section  7  consultation.  The  expanded  work  areas  would  be 
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surveyed  by  an  authorized  biologist  for  desert  tortoises  prior  to  requesting  approval  from  the 
BLM.  Use  of  protection  measures  would  be  implemented  within  the  expanded  work  areas  based 
on  the  judgment  of  the  BLM  and  an  authorized  biologist. 


18.  At  the  end  of  each  work  day,  NextLight  would  ensure  that  bores  and  other  excavations 
outside  the  permanently  fenced  area  that  constitute  wildlife  pitfalls  would  either  be  immediately 
backfilled,  sloped  at  a  3:1  ratio  at  the  ends  to  provide  tortoises  and  other  wildlife  escape  ramps, 
covered,  or  fully  enclosed  with  fencing  to  prevent  any  entrapment.  All  excavations  outside  a 
fenced  area  would  be  inspected  periodically  throughout  and  at  the  end  of  each  workday  by  an 
authorized  biologist,  desert  tortoise  monitor,  or  the  FCR.  Should  a  tortoise  become  entrapped,  an 
authorized  biologist  would  remove  and  relocate  the  tortoise  to  a  safe  location. 


19.  Any  construction  pipe,  culvert,  or  similar  structure  with  a  diameter  greater  than  3  inches, 
stored  less  than  8  inches  above  ground  and  within  desert  tortoise  habitat  (outside  a  fenced  area) 
for  one  or  more  nights,  would  be  inspected  for  tortoises  before  the  material  is  moved,  buried,  or 
capped.  As  an  alternative,  all  such  structures  may  be  capped  before  being  stored  outside  the 
fenced  area,  or  placed  on  pipe  racks.  These  materials  would  not  need  to  be  inspected  or  capped  if 
they  are  stored  within  a  fenced  area  after  the  clearance  surveys  have  been  completed. 


20.  All  vehicles  and  equipment  would  be  maintained  in  proper  working  condition  to  minimize 
the  potential  for  fugitive  emissions  of  motor  oil,  antifreeze,  hydraulic  fluid,  grease,  or  other 
hazardous  materials.  All  fuel  or  hazardous  waste  leaks,  spills,  or  releases  would  be  stopped  or 
repaired  immediately  and  cleaned  up  at  the  time  of  occurrence.  NextLight  would  be  responsible 
for  spill  material  (including  contaminated  soil)  removal  and  disposal  to  an  approved  offsite 
landfill  or  other  licensed  facility.  Servicing  of  construction  equipment  would  take  place  only  at  a 
designated  area.  Service/maintenance  vehicles  would  carry  a  bucket  and  pads  to  absorb  leaks  or 
spills. 


21.  All  unused  material  and  equipment,  including  soil  and  rock  piles,  would  be  removed  upon 
completion  of  any  construction  activities  located  outside  the  permanently  fenced  area. 


22.  To  compensate  for  desert  tortoise  impacts  of  the  Project,  NextLight  would  offset  these  effects 
by  paying  a  per  acre  fee  for  lands  that  are  being  disturbed.  This  remuneration  would  be  used  by 
the  federal  agencies  to  fund  management  actions  expected  to  provide  a  direct  benefit  to  the 
tortoise  over  time.  Action  may  include:  habitat  acquisition,  population  or  habitat  enhancement  or 
protection,  research  that  increases  knowledge  of  desert  tortoise  biology,  habitat  requirements  or 
factors  affecting  habitat  attributes,  reducing  loss  of  animals,  or  other  actions. 
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23.  An  authorized  biologist  or  FCR  would  notify  the  BLM  and  USFWS  within  24  hours  upon 
locating  a  dead  or  injured  desert  tortoise.  The  notification  would  be  made  by  telephone  and  in 
writing.  The  report  would  include  the  date  and  time  of  the  finding  or  incident  (if  known), 
location  of  the  carcass,  a  photograph,  cause  of  death  (if  known),  and  other  pertinent  information. 
Tortoises  fatally  injured  or  killed  from  Project-related  activities  would  be  submitted  for 
necropsy,  at  the  expense  of  NextLight,  as  outlined  in  Salvaging  Injured,  Recently  Dead,  Ill,  and 
Dying  Wild,  Free-Roaming  Desert  Tortoises  (Gopherus  agassizii)  (Berry,  2001).  Tortoises  with 
minor  injuries  would  be  transported  to  a  nearby  qualified  veterinarian  for  treatment  at  the 
expense  of  NextLight.  If  an  injured  animal  recovers,  the  BLM,  USFWS,  and  NDOW  would  be 
contacted  by  NextLight  for  final  disposition  of  the  animal. 


24.  A  Weed  Management  Plan  would  be  prepared  and  submitted  to  the  BLM  for  review  and 
approval  before  construction  begins  so  that  weed  prevention  and  control  practices  are  part  of  pre 
construction,  construction  and  post  construction  management  phases.  This  plan  would  follow  the 
Las  Vegas  Field  Office’s  Resource  Management  Plan  (BLM,  1998),  Las  Vegas  Field  Office 
Noxious  Weed  Plan  (BLM,  2006),  and  the  BLM  guidance  Partners  Against  Weeds  (BLM,  1996) 
interagency  Pulling  Together  National  Strategy  for  Invasive  Plant  Management  (DOI,  1998)  and 
the  National  Invasive  Species  Management  Plan  (DOI,  2001)  for  an  active  integrated  weed 
management  program  using  weed  prevention  measures  and  weed  control  BMPs. 

25.  NextLight  would  develop  a  Site  Rehabilitation  Plan  for  the  revegetation  and  rehabilitation  of 
areas  disturbed  by  the  Project.  This  plan  would  be  implemented  immediately  after  construction 
for  the  areas  that  are  temporarily  disturbed,  such  as  portions  of  the  transmission  line  route  that 
involve  disturbance. 


Operation  and  Maintenance  Minimization  Measures 

The  following  protection  measures  would  be  common  to  all  O&M  activities  performed  during 
life  of  the  Project  outside  of  the  permanently  fenced  solar  field  areas: 


1.  NextLight  would  designate  an  FCR  who  would  be  responsible  for  overseeing  compliance  with 
the  desert  tortoise  protection  measures  during  operation  or  maintenance  activities  outside  of  the 
permanently  fenced  area  of  the  solar  field.  The  on-call  FCR  would  be  an  authorized  biologist 
approved  by  the  BLM  and  USFWS.  The  FCR  would  follow  the  applicable  measures  described  in 
Section  2.6.1  to  reduce  effects  to  desert  tortoise  or  further  habitat  disturbance. 


2.  NextLight  would  notify  the  BLM  and  USFWS  within  24  hours  upon  locating  a  dead  or  injured 
desert  tortoise.  Tortoises  with  minor  injuries  would  be  transported  to  a  nearby  qualified 
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veterinarian  for  treatment  at  the  expense  of  NextLight.  If  an  injured  animal  recovers,  the  BLM 
and  USFWS  would  be  contacted  by  NextLight  for  final  disposition  of  the  animal. 


3.  Vehicle  parking,  material  stockpiles,  and  construction-related  materials  used  for  maintenance 
or  repair  activities  would  be  located  within  the  permanently  fenced  area. 


4.  WEAP  training  would  continue  for  all  Project  personnel  during  the  operation  phase.  All 
employees  and  contractors  involved  with  operation  and  maintenance  would  attend  the  agency- 
approved  WEAP  training.  These  employees  would  participate  in  the  education  program  prior  to 
initiation  of  work  activities.  New  employees  would  receive  formal,  approved  training  prior  to 
working  on  site.  During  the  WEAP  training,  employees  would  be  instructed  to  exercise  caution 
when  commuting  to  the  project  area.  To  minimize  the  likelihood  for  vehicle  strikes  of  desert 
tortoises,  the  posted  speed  limit  on  the  access  roads  would  be  25  miles  per  hour.  Speed  limit 
signs  would  be  posted  on  both  sides  of  access  roads  to  remind  drivers  of  the  speed  limit  when 
entering  and  exiting.  This  training  would  be  conducted  by  NextLight  personnel  familiar  with  the 
approved  WEAP. 


5.  Existing  routes  of  travel  to  and  from  the  Project  site  would  be  used  outside  the  cleared  and 
fenced  areas.  Cross-country  use  of  vehicles  and  equipment  outside  the  cleared  and  fenced  areas 
would  be  strictly  prohibited. 
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Visual  Resources  Contrast 
Rating  Forms 


The  following  appendix  includes  the  visual  resources  contrast  rating  forms  prepared  by  the 
applicant  in  consultation  with  BLM  (CH2M  Hill  2009). 
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Nevada  Visual  Resource  Inventory 
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California  Visual  Resource  Inventory 
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INSTRUCTIONS 

Form  is  used  in  conjunction  with  the  Scenic  Quality,  Inventory  and  Evaluation  Chart. 
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SCENIC  QUALITY 

INVENTORY  AND  EVALUATION  CHART 

Key  Factors  Rating  Criteria  and  Score 

Landform 

High  vertical  relief  as 
expressed  in  prominent 
cliffs,  spires,  or 
massive  rock  outcrops, 
or  severe  surface 
variation  or  highly 
eroded  formations 
including  major 
badlands  or  dune 
systems,  or  detail 
features  dominant  and 
exceptionally  striking 
and  intriguing  such  as 
glaciers. 

5 

Steep  canyons,  mesas, 
buttes,  cinder  cones, 
and  drumlins;  or 
interesting  erosionai 
patterns  or  variety  in 
size  and  shape  of 
landforms;  or  detail 
features  which  are 
interesting  though  not 
dominant  or 
exceptional. 

3 

Low  rolling  hills, 
foothills,  or  flat  valley 
bottoms;  or  few  or  no 
interesting  features. 

1 

Vegetation 

A  variety  of  vegetative 
types  as  expressed  in 
interesting  forms, 
textures,  and  patterns. 

5 

Some  variety  of 
vegetation,  but  only 
one  or  two  major  types. 

3 

Little  or  no  variety  or 
contrast  in  vegetation. 

1 

Water 

Clear  and  dean 
appearing,  still,  or 
cascading  white  water, 
any  of  which  are  a 
dominant  factor  in  the 
landscape. 

5 

Flowing,  or  still,  but 
not  dominant  in  the 
landscape. 

3 

Absent,  or  present,  but 
not  noticeable 

0 

Color 

Rich  color 

combinations,  variety 
or  vivid  color;  or 
pleasing  contrasts  in 
the  soil,  rock, 
vegetation,  water  or 
snow  fields. 

5 

Some  intensity  or 
variety  in  colors  and 
contrast  of  the  soil, 
rock,  and  vegetation, 
but  not  a  dominant 
scenic  element. 

3 

Subtle  color  variations, 
contrast,  or  interest; 
generally  mute  tones. 

1 

Influence  of 

Adjacent 

Scenery 

Adjacent  scenery 
greatly  enhances  visual 
quality. 

5 

Adjacent  scenery 
moderately  enhances 
overall  visual  quality. 

3 

Adjacent  scenery  has 
little  or  no  influence  on 
overall  visual  quality. 

0 

Scarcity 

One  of  a  kind;  or 
unusually  memorable, 
or  very  rare  within 
region.  Consistent 
chance  for  exceptional 
or  wildflower  viewing, 
etc.  ** 

5+ 

Distinctive,  though 
somewhat  similar  to 
others  within  the 
region. 

3 

Interesting  within  its 
setting,  but  fairly 
common  within  die 
region. 

1 

Cultural 

Modifications 

Modifications  add 
favorably  to  visual 
variety  while 
promoting  visual 
harmony. 

2 

Modifications  add  little 
or  no  visual  variety  to 
the  area,  and  introduce 
no  discordant  elements. 

0 

Modifications  add 
variety  but  are  very 
discordant  and  promote 
strong  disharmony. 

-4 

**  A  rating  of  greater  than  5  can  be  given  but  must  be  supported  by  written  justification. 


INSTRUCTIONS 

Purpose:  To  rate  the  visual  quality  of  the 
scenic  resource  on  all  BLM  managed  lands. 

How  to  Identify  Scenic  Value:  All  Bureau 
lands  have  scenic  value. 

How  to  Determine  Minimum  Suitability:  All 

BLM  lands  are  rated  for  scenic  values.  Also 
rate  adjacent  or  intermingling  non-BLM  lands 
within  the  planning  unit 

When  to  Evaluate  Scenic  Quality:  Rate  for 
scenery  under  the  most  critical  conditions  (i.e., 
the  highest  user  period  or  season  of  use, 
sidelight,  proper  atmospheric  conditions,  etc.). 

How  to  Delineate  Rating  Areas:  Consider  the 
following  factors  when  delineating  rating  areas. 

1 .  Like  physiographic  characteristics  (i.e., 
landform,  vegetation,  etc  ). 

2.  Similar  visual  patterns,  texture,  color, 
variety,  etc. 

3.  Areas  which  have  a  similar  impact  from 
cultural  modifications  (i.e.,  roads,  historical 
and  other  structures,  mining  operations,  or 
other  surface  disturbances). 

Explanation  of  Criteria’ 

(See  Illustration  1.) 

NOTE:  Values  for  each  rating  criteria  are 
maximum  and  minimum  scores  only.  It  is  also 
possible  to  assign  scores  within  these  ranges. 


SCENIC 

QUALITY 

A  =  19  or  more 
B  =  12-18 
C  =  11  or  less 
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INSTRUCTIONS 

Step*  in  the  Sensitivity  Loci  Analws 

I  Divide  the  inventory  area  into  logical  sensitivity  rjung  umu 


-  Analyze  the  factors  which  indicate  visual  sensitivity 

3  For  each  rating  unit,  rale  each  I  actor  us  high,  moderate,  or  low  using  the  following  outline  as  a  general  guide: 
a  T\pf  of  Users  Maintenance  of  visual  quality  is: 


—  a  major  concern  for  most  users  . 

.  High 

—  a  moderate  concern  lor  most  users.  , 

Moderate 

—  a  low  concern  for  most  users  . 

.  ........  ...  Low 

b  Amount  of  use  Maintenance  of  visual  quality  becomes  more  important  as  the  level  of  use  increases  (see  table  below):  ' 

—  high  level  of  use  .. 

. High 

—  moderate  level  of  use  ... 

. Moderate 

—  low  level  of  use 

.  Low 

c.  Public  Imerest.  Maintenance  of  visual  qualuy  is 

—  a  major  public  issue  .  .  , . 

.  . . High 

—  a  moderate  public  issue  . 

Moderate 

—  a  minor  public  issue 

Low 

d  Adjacent  Land  Uses.  Maintenance  oi  visual  quality  to  sustain  adjacent  land  use  objectives  is 


—  very  Important 

—  moderately  important 

—  slightly  important 

e  Special  Area  Maintenance  of  visual  quality  to  sustain  Special  Area  management  objectives  ,s: 

—  very  important  . 

—  moderately  important 

—  slightly  important 


High 

Moderate 

Low 


High 

Moderate 

Low 


L  ^TfLt  *Review  Themi?  “‘‘L  ?"ng  Th‘S  “  a  **■"*««»•  *hich  requires  a  careful  analysis  of  id. 

tZZZLZZl  R  *  h  gS  g'Ven  *°  eaCh  faC,or  aod  ina‘yzc  ,he  "l«'«nsh‘P  between  factors  A  hlgh  rating  in  any  one 
TZ  TbZiTZ  *  m“n  ^  °Ver  lJ1  “nS',iV“>  «"  hrgh  For  example,  ihc  ring  for  ,"  “offers  ' 

sfaSd  be  involved  m  th.s  mingV^ess"’’^  *  ^  C°n^UCnl^  ,he  OVC,  al1  ra(ln*  ^  <*  *«»««.  Management 


i  Record  ihe  ratings  and  explanauon  on  ihe  sensitivity  level  ruling  sheet 


TABLE  FOR  CLASSIFYING  AMOUNT  OF  USE 


TYPE  AREA 

HIGH 

moderate 

LOW 

RoacU  4  Highways 
Kfvcn  4  Trails 

Recreation  Sue* 

Greater  than  45.000  visits/  yr. 

Greater  man  20.000  vuiuf  yr. 

Greater  than  10.000  visitor  days/ yr. 

5,000-45,000  visits/  yr. 
2.000*20.000  visits/ yr 
2.000-10.000  visitor  days/yr. 

tester  than  5.000  viaiu /  yr. 

Lesser  than  2.000  vuitaj  yr. 

Lesser  dun  vuuor  2.000  days/yr. 

.  WM 
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SECTION  A  PROJECT  DESCRIPTION 


District/Field  Office:  Las  Vegas  Field  Office 

Date:  11/19/09 

Key  Observation  Point:  1  Goodsprings  Road 

Location:  2234631 .105  x  760173.7145 


SECTION  B.  CHARACTERISTIC  LANDSCAPE  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

Upward  sloping  plain  in  the 

Mixed  with  short  rounded  shrubs 

Linear  utility  poles  in 

foreground,  conical  and  linear  hill 

and  scattered,  jagged  vertical 

middleground  are  indistinct. 

forms  in  the  middle  to 

Joshua  trees  in  foreground 

Distant  buildings  faint  in  the 

Fornr 

background 

Middleground  and  background 
indistinct 

background 

Edge  of  alluvial  fun  creates  line  in 

Joshua  trees  add  a  weak  vertical 

Power  line  in  MG  creates  a 

foreground, 

Triangular  mountain  in 

element 

weak  vertical  line 

BG:  Primm  and  power  plant 

0) 

Lj 

foreground, .  mountains  in  BG 
undulating  and  smooth 

create  weak  lines. 

FG:  grey  to  grayish  brown 

Warm  tones  of  green,  olive,  brown 

Appear  grayish  from  this 

BG:  Off-white  lake  bed  and  light 

and  gray  in  FG 

distance. 

o 

o 

o 

to  dark  browns  sloped  areas 

brownish  gray  with  black  shadows 
in  background 

Ivanpah  Valley  floor  is  smooth, 

Foreground  vegetation  is  coarse 

Primm,  the  power  plant,  and  the 

mountains  in  middle  and 

grained  and  of  medium  density 

utility  poles  are  of  medium 

R 

background  are  of  medium 

Middle  and  background  vegetation 

coarseness  but  sparsely 

1- 

texture 

seen  as  a  smooth  surface. 

distributed. 

SECTION  C  PROPOSED  ACTIVITY  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

same 

Same 

Solar  collector  fields  create  flat, 

slightly  contrasting  geometric 

h 

appearing  forms  on  alluvial  fan 

u_ 

in  the  distant  view. 

Same 

Same 

Flat  forms  created  by  collector 

Line 

fields  defined  by  straight  lines. 

Same 

Same 

Dark  color  of  collector  fields 

contrasts  with  the  vegetated 

o 

surface  of  the  alluvial  fan  on 

o 

which  they  are  located 

Same 

Same 

At  this  distance,  collector  fields 

appear  to  have  a  smooth 

X 

texture. 

h- 
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SECTION  D.  CONTRAST  RATING  □  SHORT  TERM  0  LONG  TERM 


1.  Degree  of 
Contrast 

Features 

2.  Does  project  design  meet 
VRM  objectives? 

0  Yes  □  No 
(explain  on  back) 

Land/Water 

Body 

Vegetation 

Structures 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

3.  Additional  mitigating 
measures  recommended 

0  Yes  □  No 
(explain  on  back) 

Elements 

Form 

X 

X 

X 

Evaluator's  Names: 

Mark  Chandler,  Tom 

Priestley,  Tom  Dildine 
MariaElena  Conserva 

Date:  11/19/09 

Line 

X 

X 

X 

Color 

X 

X 

X 

Texture 

X 

X 

X 

Comment  from  item  2. 


See  Visual  Resources  Technical  Report  (CH2M  HILL.  20Q9i  for  detailed  discussion  of  analysis. 


Additional  Measures  (See  item  3) 

As  the  impact  analysis  described  in  the  Visual  Resources  Report  indicates,  the  Project  would  be  consistent  with 
the  VRM  Class  III  objectives  that  tne  BLM  has  established  for  the  lands  included  within  the  Project  area  Because 
the  BLM  has  requested  that  the  visual  changes  associated  with  the  Project  be  minimized,  the  following  mitigation 
measures  have  been  recommended  by  the  BLM,  and  NextLight  will  implement  these  voluntary  measures. 

Solar  field  access  ways  will  be  offset  at  appropriate  intervals  to  minimize  the  appearance  of  straight  lines  within  the 
solar  field. 

The  exterior  of  the  inverter  boxes  and  the  exterior  of  the  O&M  building  should  be  factory  treated  with  a  dull  finish 
and  a  BLM  standard  environmental  color,  such  as  Yuma  Green  or  Covert  Green  that  will  minimize  their  contrast 
with  the  surrounding  environment. 

A  plan  will  be  prepared  to  revegetate  areas  disturbed  by  construction  of  flood  control  berms  and  channel 
improvements.  Berms  and  channel  improvements  will  be  blended  into  the  natural  landscape  to  the  extent  practical. 
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_ SECTION  A.  PROJECT  DESCRIPTION 

District/Field  Office:  Las  Vegas  Field  Office _ Date:  11/19/09 

Key  Observation  Point:  2  1-15  near  Jean _ 

Location:  taken  from  a  moving  car  along  Highway  IS _ 


SECTION  B.  CHARACTERISTIC  LANDSCAPE  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

Form 

Flat  plain  in  the  foreground,  linear 
and  diagonal  undulating  hill  forms 
in  the  middle  to  background 

FG:  low  and  shrubby  and  dispersed 
creating  a  low,  flat  carpet 

BG:  indistinct 

Horizontal  freeway  and  barrier 
wall  and  linear  utility  poles  in 
foreground.  Horizontal  buildings 
and  rectangular  road  signs  in 
middle  to  background. 

Line 

Edge  of  dry  lake  creates  a 
straight  line  in  the  middleground. 

In  BG,  mountain  ridges  create 
angular  to  curvilinear  lines 

FG  and  BG:  Indistinct 

Freeway  and  barrier  wall  in  FG 
create  straight  horizontal  lines, 
utility  poles  in  FG  create  straight 
vertical  lines  In  MG  and  BG, 
signs  and  buildings  have 
straight  vertical  and  horizontal 
lines. 

Color 

FG:  Off-white  and  brown 

BG:  grayish  blues 

Medium  to  brownish  green  in 
foreground,  brownish  gray  in 
middleground  and  background 

Appear  grayish  from  this 
distance. 

i  Texture 

: 

Dry  lake  bed  has  smooth  texture, 
vegetated  alluvial  fan  and 
mountain  backdrop  have  medium 
texture 

Foreground  vegetation  is  medium 
grained  and  of  medium  density. 
Middle  and  background  vegetation 
creates  a  smooth  surface. 

1-15  has  a  smooth  texture,  but 
utility  poles  have  a  coarse 
texture.  Textures  of  the  more 
distant  Primm  and  power  plant 
are  indistinct. 

SECTION  C.  PROPOSED  ACTIVITY  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

Same 

Same 

The  solar  collectors  appear  as 

several  sets  of  flat,  rectangular 

o 

forms. 

Li- 

Same 

Same 

The  arrangement  of  the  blocks 

a> 

of  solar  collectors  appears  to 

‘3 

create  a  set  of  straight  tines. 

Same 

Same 

F rom  this  angle,  the  collector 

fields  appear  to  have  a  dark, 

o 

o 

grayish  tone. 

o 

Same 

Same 

The  collector  fields  appear  to 

have  a  medium  texture. 

X 

0) 
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SECTION  D.  CONTRAST  RATING 


□  SHORT  TERM 


3  LONG  TERM 


1.  Degree  of 
Contrast 

Features 

2.  Does  project  design  meet 
VRM  objectives? 

0Yes  □  No 

(explain  on  back) 

Land/Water 

Body 

Vegetation 

Structures 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

[ _ 

None 

3.  Additional  mitigating 
measures  recommended 

0  Yes  □  No 

(explain  on  back) 

Elements 

Form 

X 

X 

X 

Evaluator’s  Names: 

Tom  Priestley, 

MariaEiena  Conserva 

Date:  12/4/09 

Line 

X 

X 

X 

Color 

X 

X 

X 

Texture 

X 

X 

Comment  from  item  2. 

The  existing  surrounding  environment  already  includes  prominently  visible  lines  created  by  structural  elements  in 
the  foreground  and  middleground  of  the  view.  The  existing  foreground  of  KOP  2  is  dominated  by  structures 
including  1-15.  the  highway  barrier  wall  and  signs,  and  a  steel-pole  transmission  line.  These  existing  structures 
create  strong  horizontal  and  vertical  lines  in  the  landscape  composition.  Although  the  arrangement  of  the  blocks  of 
solar  collectors  appears  to  create  a  set  of  straight  lines,  the  contrast  of  these  lines  with  their  overall  landscape 
setting  is  moderate  at  most  in  consideration  of  the  strong  pattern  of  horizontal  lines  created  by  the  interstate 
Highway's  roadway  and  the  wall  in  the  center  median  and  the  myriad  of  vertical  lines  created  by  the  tubular  steel 
transmission  structures  in  the  foreground  and  middleground  of  the  view. 

See  Visual  Resources  Technical  Report  (CH2M  HILL,  2009)  for  detailed  discussion  of  analysis. 


Additional  Measures  (See  item  3) 

As  the  impact  analysis  described  in  the  Visual  Resources  Report  indicates,  the  Project  would  be  consistent  with 
the  VRM  Class  III  objectives  that  the  BLM  has  established  for  the  lands  included  within  the  Project  area.  Because 
the  BLM  has  requested  that  the  visual  changes  associated  with  the  Project  be  minimized,  the  following  mitigation 
measures  have  been  recommended  by  the  BLM,  and  NextLight  will  implement  these  voluntary  measures: 

Solar  field  access  ways  will  be  offset  at  appropriate  intervals  to  minimize  the  appearance  of  straight  lines  within  the 
solar  field. 

The  exterior  of  the  inverter  boxes  and  the  exterior  of  the  O&M  building  should  be  factory  treated  with  a  dull  finish 
and  a  BLM  standard  environmental  color,  such  as  Yuma  Green  or  Covert  Green  that  will  minimize  their  contrast 
with  the  surrounding  environment. 

A  plan  will  be  prepared  to  revegetate  areas  disturbed  by  construction  of  flood  control  berms  and  channel 
improvements.  Berms  and  channel  improvements  will  be  blended  into  the  natural  landscape  to  the  extent  practical. 
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_ SECTION  A.  PROJECT  DESCRIPTION 

District/Field  Office:  Las  Vegas  Field  Office _ Date:  11/19/09 

Key  Observation  Point:  3  Roach  Lake 
Location:  2237664.986  x  738983,807791 


SECTION  B.  CHARACTERISTIC  LANDSCAPE  DESCRIPTION 


Land/Water 

Vegetation 

Structu  res 

Form 

Flat  plain  in  the  foreground, 
jagged  peaks  in  the  background 

Shrubs  in  FG  are  dispersed  and 
have  low  rounded  forms. 

Dominant  lattice  steel 
transmission  towers  have  lattice 
forms.  Transmission  line 
conductors  are  linear  in  form. 
Power  plant  appears  to  be  a 
rectangular  cube 

Line 

Horizontal  line  where  the  ground 
plane  meets  the  base  of  the 
mountains. 

Vegetation  has  soft,  busy  forms 

Transmission  towers  have  fine 
horizontal,  vertical,  and  diagonal 
elements.  Transmission  line 
conductors  create  horizontal 
lines  that  appear  to  range  from 
straight  to  concave.  Power  plant 
has  straight  horizontal  and 
vertical  lines. 

Color 

FG:  Off-white  and  light  to  dark 
browns,  very  light  tan,  khaki 

BG:  grayish  blue 

FG:  Pale  to  medium  green,  olive 

MG:  olive  to  black 

Utility  structures  and  power 
plant  appear  to  be  black. 

Texture 

Ivanpah  Valley  floor  is  smooth, 
mountains  in  background  are  of 
coarse  texture. 

Foreground  vegetation  is  coarse 
grained  and  of  high  density.  Middle 
and  background  vegetation  is  not 
visible. 

Utility  structures  and  power 
plant  have  a  coarse  texture. 

SECTION  C.  PROPOSED  ACTIVITY  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

o 

u. 

same 

Same 

Solar  collectors  appear  to  have 
aflat,  linear  form.  O&M  building 
has  the  form  of  a  rectangular 
solid  New  transmission  towers 
are  thin  and  tubular. 

Same 

Same 

Solar  collectors  appear  to  create 

straight  lines  at  the  base  of  the 

mountains.  O&M  building 

creates  straight  vertical, 

horizontal  and  diagonal  lines. 

New  transmission  towers  create 

c 

□ 

straight  vertical  lines. 

Same 

Same 

Solar  collector  fields  appear  to 

be  gray  to  white.  O&M  building 

is  a  dark,  grayish  green. 

o 

Same 

Same 

Solar  collector  fields  are 

0) 

medium  in  texture.  O&M 

X 

building  appears  to  be  smooth  in 

1— 

texture. 
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SECTION  D.  CONTRAST  RATING  □  SHORT  TERM 


3  LONG  TERM 


Features 

2,  Does  project  design  meet 

1.  Degree  of 
Contrast 

Land/Water 

Body 

Vegetation 

Structures 

VRM  objectives? 

0  Yes  □  No 

(explain  on  back} 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

3.  Additional  mitigating 
measures  recommended 

0  Yes  □  No 

(explain  on  back) 

Form 

X 

X 

|  X 

Evaluator's  Names: 

«  :  Line 

X 

X 

X 

Mark  Chandler,  Tom 

Priestley,  Tom  Dildine 
MariaElena  Conserva 

Date  11/19/09 

|  Color 

X 

X 

X 

Texture 

UJ 

X 

X 

X 

Comment  from  item  2, 

See  Visual  Resources  Technical  Report  (CH2M  HILL.  2009)  for  detailed  discussion  of  analysis. 

Additional  Measures  (See  item  3) 


As  the  impact  analysis  described  in  the  Visual  Resources  Report  indicates,  the  Project  would  be  consistent  with 
the  VRM  Class  III  objectives  that  the  BLM  has  established  for  the  lands  included  within  the  Project  area  Because 
the  BLM  has  requested  that  the  visual  changes  associated  with  the  Project  be  minimized,  the  following  mitigation 
measures  have  been  recommended  by  the  BLM,  and  NextLight  will  implement  these  voluntary  measures 

Solar  field  access  ways  will  be  offset  at  appropriate  intervals  to  minimize  the  appearance  of  straight  lines  within  the 
solar  field. 

The  exterior  of  the  inverter  boxes  and  the  exterior  of  the  O&M  building  should  be  factory  treated  with  a  dull  finish 
and  a  BLM  standard  environmental  color,  such  as  Yuma  Green  or  Covert  Green  that  will  minimize  their  contrast 
with  the  surrounding  environment, 

A  plan  will  be  prepared  to  revegetate  areas  disturbed  by  construction  of  flood  control  berms  and  channel 
improvements-  Berms  and  channel  improvements  will  be  blended  into  the  natural  landscape  to  the  extent  practical. 
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_ SECTION  A.  PROJECT  DESCRIPTION _ 

District/Field  Office:  Las  Vegas  Field  Office _ Date:  11/19/09 

Key  Observation  Point:  4  Desert  Oasis  Apartments 
Location:  2237261.50276  x  737399.214039 


SECTION  B.  CHARACTERISTIC  LANDSCAPE  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

Form 

Flat  plain  in  the  foreground, 
undulating  hill  forms  in  the 
background 

Trees  in  foreground  have  conical  to 
cylindrical  form.  More  distant 
vegetation  is  indistinct. 

Structures  dominate  foreground 
including  rectangular  forms  of 
vehicles,  trailers,  and  utility 
boxes,  Vertical  structures 
include  light  poles  and 
transmission  towers. 

Line 

Mountains  have  undulating  lines. 

Tree  lines  are  vertical  and 
horizontal. 

Except  for  tank  structures  are 
linear. 

Color 

Off-white  and  light  to  dark  browns 

Pale  to  medium  green 

Gray  asphalt,  red  landscaping 
rock,  white  retaining  wall,  yellow 
utility  box.  multiple  colors  on 
vehicles 

Texture 

Ivanpah  Valley  floor  is  smooth, 
mountains  in  background  are  of 
coarse  texture, 

Trees  in  parking  lot  have  a  coarse 
texture  but  are  sparsely  planted. 
Middle  and  background  vegetation 
creates  a  coarse  texture  on  the 
surface  of  the  land. 

Vehicles,  retaining  walls,  and 
utility  structures  have  a  coarse 
texture. 

SECTION  C  PROPOSED  ACTIVITY  DESCRIPTION 

Land/Water 

Vegetation 

Structures 

Form 

same 

Same 

Solar  collector  fields  appear  to 
create  flat,  rectangular  forms  on 
the  alluvial  fan.  Small  inverter 
structures  are  cubic  in  form. 

Line 

Same 

Same 

Solar  collector  fields  are  formed 
by  straight  horizontal  and 
vertical  lines  Inverter  structures 
have  straight  horizontal  and 
vertical  lines. 

Color 

1 

Same 

Same 

Solar  collector  fields  appear  to 
white  to  black  in  color. 

Texture 

Same 

Same 

Surfaces  of  solar  collector  fields 
appear  medium  to  coarse. 

Inverter  structures  are  smooth  in 
texture. 

SA0SSS03!NEXTUGHT_5!I.VS?  STATE  VISUAL  AFPENOC<_OONTRAST  RATING  FOPMSJ71SB.DOC) 


September  2010 


C-25 


Final  EIS 


Silver  State  Solar  Project  EIS 


_ _ Appendix  C 

Visual  Resources  Contrast  Rating  Forms 


SECTION  D.  CONTRAST  RATING  □  SHORT  TERM  0  LONG  TERM 


1.  Degree  of 
Contrast 

Features 

2.  Does  project  design  meet 
VRM  objectives? 

0  Yes  □  No 
(explain  on  back) 

Land/Water 

Body 

Vegetation 

Structures 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

3.  Additional  mitigating 
measures  recommended 

0  Yes  □  No 

(explain  on  back) 

Elements 

Form 

X 

X 

X 

Evaluator’s  Names: 

Mark  Chandler,  Tom 

Priestley,  Tom  Dildine. 
MariaElena  Conserve 

Date:  11/19/09 

Line 

X 

X 

X 

Color 

X 

X 

X 

Texture 

X 

X 

X 

Comment  from  item  2. 


See  Visual  Resources  Technical  Report  (CH2M  HILL.  2009)  for  detailed  discussion  of  analysis. 


Additional  Measures  {See  item  3) 

As  the  impact  analysis  described  in  the  Visual  Resources  Report  indicates,  the  Project  would  be  consistent  with 
the  VRM  Class  III  objectives  that  the  BLM  has  established  for  the  lands  included  within  the  Project  area.  Because 
the  BLM  has  requested  that  the  visual  changes  associated  with  the  Project  be  minimized,  the  following  mitigation 
measures  have  been  recommended  by  the  BLM.  and  NextLight  will  implement  these  voluntary  measures 

Solar  field  access  ways  will  be  offset  at  appropriaie  intervals  to  minimize  the  appearance  of  straight  lines  within  the 
solar  field. 

The  exterior  of  the  inverter  boxes  and  the  exterior  of  the  O&M  building  should  be  factory  treated  with  a  dull  finish 
and  a  BLM  standard  environmental  color,  such  as  Yuma  Green  or  Covert  Green  that  will  minimize  their  contrast 
with  the  surrounding  environment. 

A  plan  will  be  prepared  to  revegetate  areas  disturbed  by  construction  of  flood  control  berms  and  channel 
improvements.  Berms  and  channel  improvements  will  be  blended  into  the  natural  landscape  to  the  extent  practical. 
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_ SECTION  A  PROJECT  DESCRIPTION 

District/Field  Office:  Las  Vegas  Field  Office _ Date:  1 1/19/09 

Key  Observation  Point:  5  Primm  Valley  Resort  and  Casino 
Location:  2236999.35527  x  737147.562771 


SECTION  B.  CHARACTERISTIC  LANDSCAPE  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

Form 

FG:  area  exposed  dirt  forming  a 
flat  surface  and  sloped  berms. 
Sloping  alluvial  plain  with  flat¬ 
appearing  surface  in 
middleground.  Solid,  high,  jagged 
mountains  in  background 

indistinct 

Flat  road  surface,  tubular  light 
poles,  and  angular  fence  posts 
in  foreground.  Angular  lattice 
transmission  towers  in 
middleground. 

Line 

Straight  horizontal  line  where  the 
alluvial  plain  butts  up  against  the 
base  of  the  mountains.  Mountain 
ridges  create  angular  to  curved 
horizontal  lines 

Indistinct 

Road  creates  a  straight 
horizontal  line.  Light  poles 
create  straight  vertical  lines.  In 
middleground,  railway  berm 
creates  a  thin  horizontal  line. 

Color 

Areas  of  exposed  earth  in 
foreground  are  off-white  and  light 
to  medium  browns.  Mountains  in 
background  are  purplish  gray. 

Vegetation  on  alluvial  fan  in 
middleground  appears  dark  olive  to 
gray  in  color 

Asphalt  road  is  gray.  Light  poles 
are  gray,  ranging  from  light  to 
dark  based  on  shadowing. 
Transmission  towers  appear 
dark  gray 

Texture 

Ivanpah  Valley  floor  is  smooth, 
mountains  in  background  are  of 
coarse  texture. 

Middleground  vegetation  is  fairly 
continuous  and  of  medium  texture. 
Background  vegetation  is  indistinct 

Asphalt  road  appears  smooth. 

SECTION  C  PROPOSED  ACTIVITY  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

Same 

Same 

Solar  collector  fields  create  flat. 

geometric  forms.  Inverter 

£ 

structures  appear  as  small, 

IL. 

rectangular  forms. 

Same 

Same 

Solar  collector  fields  defined  by 

straight  horizontal  and  diagonal 

lines  Inverter  structures  have 

0) 

straight  horizontal  and  vertical 

lines 

Same 

Same 

Surfaces  of  solar  collector  fields 

. 

range  from  white  to  gray  in 

_o 

color.  Inverter  structures  appear 

u 

grayish  in  color. 

Same 

Same 

Surfaces  of  solar  collector  field 

£ 

vary  from  medium  to  coarse  in 

V. 

texture.  Surfaces  of  inverter 

i — 

structures  appear  smooth 
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Visual  Resources  Contrast  Rating  Forms 


SECTION  D.  CONTRAST  RATING  □  SHORT  TERM  0  LONG  TERM 


1.  Degree  of 
Contrast 

Features 

2.  Does  project  design  meet 
VRM  objectives? 

0  Yes  □  No 
(explain  on  back) 

LandA/Vater 

Body 

Vegetation 

Structures 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

3.  Additional  mitigating 
measures  recommended 

0  Yes  □  No 

(explain  on  back) 

Elements 

Form 

X 

X 

X 

Evaluator's  Names: 

Mark  Chandler,  Tom 

Priestley,  Tom  Dildine 
MariaEiena  Conserva 

Date:  11/19/09 

Line 

X 

X 

X 

Color 

X 

X 

X 

Texture 

X 

X 

X 

Comment  from  item  2. 


See  Visual  Resources  Technical  Report  (CH2M  HILL.  2009)  for  detailed  discussion  of  analysis. 


Additional  Measures  (See  Item  3) 

As  the  impact  analysis  described  in  the  Visual  Resources  Report  indicates,  the  Project  would  be  consistent  with 
the  VRM  Class  III  objectives  that  the  BLM  has  established  for  the  lands  included  within  the  Project  area  Because 
the  BLM  has  requested  that  the  visual  changes  associated  with  the  Project  be  minimized,  the  following  mitigation 
measures  have  been  recommended  by  the  BLM,  and  NextLight  will  implement  these  voluntary  measures 

Solar  field  access  ways  will  be  offset  at  appropriate  intervals  to  minimize  the  appearance  of  straight  lines  within  the 
solar  field. 

The  exterior  of  the  inverter  boxes  and  the  exterior  of  the  O&M  building  should  be  factory  treated  with  a  dull  finish 
and  a  BLM  standard  environmental  color,  such  as  Yuma  Green  or  Covert  Green  that  will  minimize  their  contrast 
with  the  surrounding  environment. 

A  plan  will  be  prepared  to  revegetate  areas  disturbed  by  construction  of  flood  control  berms  and  channel 
improvements.  Berms  and  channel  improvements  will  be  blended  into  the  natural  landscape  to  the  extent  practical. 
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_ SECTION  A  PROJECT  DESCRIPTION 

District/Field  Office:  Las  Vegas  Field  Office _ Date:  11/19/09 

Key  Observation  Point:  6  Lucy  Gray  OHV 
Location:  2244505.09445  x  734414.949687 


SECTION  B.  CHARACTERISTIC  LANDSCAPE  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

Sloping  alluvial  plain  in  the  FG, 

In  FG.  shrubs  have  mostly  rounded 

FG:  No  structures 

E 

flat  plain  with  dry  lake  bed  and 

form.  In  BG,  vegetation  is  indistinct 

BG:  Casinos  in  Primm  and 

sharp  jagged  peaks  in  the  BG. 

power  plant  -  irregular  and 

£ 

blocky 

Mountains  have  jagged  lines; 

FG:  uniform  overlay 

FG:  no  structures 

otherwise  lines  are  indistinct 

BG:  indistinct. 

BG:  Pimm  creates  a  line  of 

<D 

development;  railroad  a  linear 

_J 

feature 

Off-white,  light  to  dark  browns, 

FG:  pale  to  dark  greens,  with  mix  of 

Whites,  red,  gray,  khakis,  black 

and  grays 

khakis,  browns  and  yellows 

O 

o 

BG:  brown,  grays,  and  blacks 

Q) 

Ivanpah  Valley  floor  is  smooth, 

FG:  Coarse 

BG:  coarse  urban  node  at 

13 

mountains  in  background  are  of 

BG:  smooth 

Primm 

U) 

h“ 

coarse  texture, 

SECTION  C.  PROPOSED  ACTIVITY  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

same 

Same 

Collector  fields  appear  as  flat, 

linear  forms.  Inverter  boxes 

appear  as  small  rectangular 

£ 

forms. 

Same 

Same 

Edges  of  collector  fields  create 

Q) 

□ 

straight  horizontal  lines 

Same 

Same 

Surfaces  of  collector  fields  vary 

in  color  from  light  and  reflective 

o 

to  dark  and  non-reflective 

o 

Same 

Same 

Surfaces  of  collector  fields 

appear  coarse  and  dotted 

a) 

i— 

SECTION  D.  CONTRAST  RATING  □  SHORT  TERM  B  LONG  TERM 


1.  Degree  of 
Contrast 

Features 

2.  Does  project  design  meet 
VRM  objectives? 

^  Yes  0  No 

(explain  on  back) 

Land/Water 

Body 

Vegetation 

Structures 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

3,  Additional  mitigating 
measures  recommended 

E3  Yes  □  No 
(explain  on  back) 

Elements 

Form 

X 

X 

X 

Evaluator’s  Names. 

Mark  Chandler,  Tom 

Priestley,  Tom  Dildine. 
MariaElena  Conserva 

Date:  11/19/09 

Line 

X 

X 

X 

Color 

X 

X 

X 

Texture 

X 

. 

X 

X 
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_ SECTION  D.  (Continued) _ 

Comment  from  item  2. 

See  Visual  Resources  Technical  Report  (CH2M  HILL,  2009)  for  detailed  discussion  of  analysis. 


Additional  Measures  (See  item  3) 

As  the  impact  analysis  described  in  the  Visual  Resources  Report  indicates,  the  Project  would  be  consistent  with 
the  VRM  Class  III  objectives  that  the  BLM  has  established  for  the  lands  included  within  the  Project  area 
Because  the  BLM  has  requested  that  the  visual  changes  associated  with  the  Project  be  minimized,  the  following 
mitigation  measures  have  been  recommended  by  the  BLM,  and  NextLight  will  implement  these  voluntary 
measures'. 

Solar  field  access  ways  will  be  offset  at  appropriate  intervals  to  minimize  the  appearance  of  straight  lines  within 
the  solar  field. 

The  exterior  of  the  inverter  boxes  and  the  exterior  of  the  O&M  building  should  be  factory  treated  with  a  dull  finish 
and  a  BLM  standard  environmental  color,  such  as  Yuma  Green  or  Covert  Green  that  will  minimize  their  contrast 
with  the  surrounding  environment. 

A  plan  will  be  prepared  to  revegetate  areas  disturbed  by  construction  of  flood  control  berms  and  channel 
improvements.  Berms  and  channel  improvements  will  be  blended  into  the  natural  landscape  to  the  extent 
practical. 
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SECTION  A.  PROJECT  DESCRIPTION 

District/Field  Office:  Las  Vegas  Field  Office  Date:  1 1/19/09 

Key  Observation  Point:  7  Ivanpah  Lake 
Location:  2236491 .28094  x  732565,887423 


SECTION  B.  CHARACTERISTIC  LANDSCAPE  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

Flat  plain  in  foreground.  Flat, 

Low-growing  shrubs  have  rounded 

Power  plant  includes 

sloped  alluvial  fan  in 

form. 

rectangular  building  and  conical 

E 

middleground,  solid,  jagged 

stacks.  Lattice  transmission 

L L 

mountains  in  background. 

towers  create  vertical  forms 

Horizontal  liens  at  edge  of  dry 

Shrubs  form  a  uniform  carpet 

Power  plant  building  has  straight 

lake  and  edge  of  alluvial  fan  at 

across  the  alluvial  fan,  Lines 

horizontal  and  vertical  lines. 

base  of  mountains.  Mountain 

created  where  carpet  meets  edge 

Power  plant  stacks  create 

0) 

ridge  creates  an  irregular, 

of  dry  lake  bed  and  at  base  of 

straight  vertical  lines 

□ 

angular  line 

mountain. 

Dry  lake  bed:  off-white  to  light 

Dark  olive  green 

Power  plant,  stacks,  and 

brown.  Mountains  in  backdrop 

transmission  lines  are  dark  in 

.2 

grayish  blue 

color.  Small  areas  of  white  on 

o 

power  pant  complex 

<D 

Dry  lake  bed  is  smooth. 

Continuous  and  of  medium 

Medium  texture  due  to  distance 

*5 

mountains  in  background  are  of 

coarseness 

<D 

coarse  texture. 

SECTION  C  PROPOSED  ACTIVITY  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

Form 

Same 

Same 

Solar  collector  fields  create  low, 
flat-appearing  linear  forms 

Same 

Same 

Edges  of  solar  collector  fields 

create  straight -appearing 

parallel  honzontal  lines 

0) 

contrasting  against  the 

□ 

vegetated  alluvial  fan 

Same 

Same 

Surfaces  of  solar  collector  fields 

O 

have  a  gray  appearance 

O 

O 

Same 

Same 

Surfaces  of  solar  collector  fields 

appear  medium-fine  in  the 

X 

middle  and  coarse  at  the  ends 
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SECTION  D.  CONTRAST  RATING  □  SHORT  TERM  0  LONG  TERM 


1 .  Degree  of 
Contrast 

Featu  res 

2.  Does  project  design  meet 
VRM  objectives? 

0  Yes  □  No 

(explain  on  back) 

Land/Water 

Body 

Vegetation 

Structures 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

3.  Additional  mitigating 
measures  recommended 

0  Yes  0  No 

(explain  on  back) 

Elements 

Form 

X 

X 

X 

Evaluator's  Names: 

Mark  Chandler,  Tom 

Priestley,  Tom  Dildine 
MariaElena  Conserva 

Date  11/19/09 

Line 

X 

X 

X 

Color 

X 

X 

X 

Texture 

X 

X 

X 

Comment  from  item  2. 


See  Visual  Resources  Technical  Report  (CH2M  HILL.  2009)  for  detailed  discussion  of  analysis. 


Additional  Measures  (See  item  3) 

As  the  impact  analysis  described  in  the  Visual  Resources  Report  indicates,  the  Project  would  be  consistent  with 
the  VRM  Class  III  objectives  that  the  BLM  has  established  for  the  lands  included  within  the  Project  area.  Because 
the  BLM  has  requested  that  the  visual  changes  associated  with  the  Project  be  minimized,  the  following  mitigation 
measures  have  been  recommended  by  the  BLM.  and  NextLight  will  implement  these  voluntary  measures 

Solar  field  access  ways  will  be  offset  at  appropriate  intervals  to  minimize  the  appearance  of  straight  lines  within  the 
solar  field. 

The  exterior  of  the  inverter  boxes  and  the  exterior  of  the  O&M  building  should  be  factory  treated  with  a  dull  finish 
and  a  BLM  standard  environmental  color,  such  as  Yuma  Green  or  Covert  Green  that  will  minimize  their  contrast 
with  the  surrounding  environment. 

A  plan  will  be  prepared  to  revegetate  areas  disturbed  by  construction  of  flood  control  berms  and  channel 
i  improvements.  Berms  and  channel  Improvements  will  be  blended  into  the  natural  landscape  to  the  extent  practical. 
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_ SECTION  A  PROJECT  DESCRIPTION 

District/Field  Office:  Las  Vegas  Field  Office _ Date:  1 1/19/09 

Key  Observation  Point:  8  1-15  at  Nipton  Road 
Location:  2231 526.97094  x  721 84 1 . 1 04 1 1 


SECTION  B.  CHARACTERISTIC  LANDSCAPE  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

Flat  plain  in  foreground. 

Rounded  to  indistinct. 

F reeway  and  barrier  in 

Undulating  hills  in  background. 

foreground  have  horizontal  form. 

E 

Buildings  in  Primm  and  power 

Ll. 

plant  appear  as  cubes 

Mountains  have  undulating  lines. 

Indistinct 

F reeway  and  barrier  in 
foreground  have  horizontal 

<D 

C 

lines  Buildings  in  Primm  and 

power  plant  are  indistinct. 

Off-white  and  light  to  dark 

Brownish  -green. 

Whites,  browns,  grays. 

Color 

browns. 

Ivanpah  Valley  floor  is  smooth, 

Continuous  and  of  medium  texture, 

Primm,  power  plant,  and  utility 

mountains  in  background  are  of 

poles  are  of  medium  texture. 

X 

0) 

\- 

coarse  texture. 

SECTION  C  PROPOSED  ACTIVITY  DESCRIPTION 


Land/Water 

Vegetation 

Structures 

Same 

Same 

Solar  collector  fields  create  low, 

flat,  angularforms  similar  to  dry 

o 

Li- 

lakebeds 

Same 

Same 

Edges  of  solar  collector  fields 
create  distinct,  straight- 
appearing  horizontal  and 
diagonal  lines.  Lines  are 
pronounced  because  of  color 
differences  between  structures 
and  vegetated  areas.  In  closest 
collector  field,  inverter  boxes 

0) 

create  an  appearance  of  a 

□ 

repeated  series  of  lines. 

Same 

Same 

Surfaces  of  solar  collecfor  fields 
have  a  gray  appearance. 

repeating  road  colors  but 

different  from  color  of  power 

o 

plant  and  buildings  in  Primm 

CD 

Same 

Same 

Surfaces  of  closest  solar 
collector  fields  appear  dotted 

X 

and  ordered.  More  distant  fields 

1— 

appear  smooth  and  indistinct 
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SECTION  D.  CONTRAST  RATING  □  SHORT  TERM  3  LONG  TERM 


1.  Degree  of 
Contrast 

Features 

2.  Does  project  design  meet 
VRM  objectives? 

3  Yes  □  No 
(explain  on  back) 

Land/Water 

Body 

Vegetation 

Structures 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

None 

Strong 

Moderate 

Weak 

o 

c 

o 

z 

3.  Additional  mitigating 
measures  recommended 

13  Yes  □  No 

(explain  on  back) 

Form 

X 

X 

X 

Evaluator’s  Names: 

Mark  Chandler.  Tom 

Priestley,  Tom  Dildine 
MariaElena  Conserva 

Date:  11/19/09 

«  Line 

X 

X 

X 

®  Color 

X 

X 

X 

£  Texture 

LU 

X 

X 

X 

Comment  from  item  2. 


See  Visual  Resources  Technical  Report  (CH2M  HILL,  2009)  for  detailed  discussion  of  analysis. 


Additional  Measures  (See  item  3) 

As  the  impact  analysis  described  in  the  Visual  Resources  Report  indicates,  the  Project  would  be  consistent  with 
the  VRM  Class  III  objectives  that  the  BLM  has  established  for  the  lands  included  within  the  Project  area.  Because 
the  BLM  has  requested  that  the  visual  changes  associated  with  the  Project  be  minimized,  the  following  mitigation 
measures  have  been  recommended  by  the  BLM,  and  NextLight  will  implement  these  voluntary  measures: 

Solar  field  access  ways  will  be  offset  at  appropriate  intervals  to  minimize  the  appearance  of  straight  lines  within  the 
solar  field, 

The  exterior  of  the  inverter  boxes  and  the  exterior  of  the  O&M  building  should  be  factory  treated  with  a  dull  finish 
and  a  BLM  standard  environmental  color,  such  as  Yuma  Green  or  Covert  Green  that  will  minimize  their  contrast 
with  the  surrounding  environment. 

A  plan  will  be  prepared  to  revegetate  areas  disturbed  by  construction  of  flood  control  berms  and  channel 
improvements.  Berms  and  channel  improvements  will  be  blended  into  the  natural  landscape  to  the  extent  practical. 
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_ SECTION  A  PROJECT  DESCRIPTION 

District/Field  Office:  Las  Vegas  Field  Office _ Date:  1 1/19/09 

Key  Observation  Point:  9  Mojave  National  Preserve  Entrance 
Location:  2236937.68048x720272.198522 
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SECTION  D.  (Continued) 

Comment  from  item  2, 

See  Visual  Resources  Technical  Report  (CH2M  HILL,  2009)  for  detailed  discussion  of  analysis. 


Additional  Measures  (See  item  3) 

As  the  impact  analysis  described  in  the  Visual  Resources  Report  indicates,  the  Project  would  be  consistent  with 
the  VRM  Class  III  objectives  that  the  ELM  has  established  for  the  lands  included  within  the  Project  area. 
Because  the  ELM  has  requested  that  the  visual  changes  associated  with  the  Project  be  minimized,  the  following 
mitigation  measures  have  been  recommended  by  the  BLM,  and  NextLight  will  implement  these  voluntary 
measures: 

Solar  field  access  ways  will  be  offset  at  appropriate  intervals  to  minimize  the  appearance  of  straight  lines  within 
the  solar  field 

The  exterior  of  the  inverter  boxes  and  the  exterior  of  the  O&M  building  should  be  factory  treated  with  a  dull  finish 
and  a  BLM  standard  environmental  color,  such  as  Yuma  Green  or  Covert  Green  that  will  minimize  their  contrast 
with  the  surrounding  environment. 

A  plan  will  be  prepared  to  revegetate  areas  disturbed  by  construction  of  flood  control  berms  and  channel 
improvements.  Berms  and  channel  improvements  will  be  blended  into  the  natural  landscape  to  the  extent 
practical, 
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EXECUTIVE  SUMMARY 

The  Silver  State  Photovoltaic  Power  Project  is  proposed  to  be  constructed  on  a  series 
of  alluvial  fans  located  at  the  base  of  the  Lucy  Gray  Mountains  near  Primm,  Nevada. 
Alluvial  fans  are  defined  as  “sedimentary  deposits  located  at  a  topographic  break,  such 
as  the  base  of  a  mountain,  escarpment,  or  valley  side,  that  is  composed  of  stream  flow 
and/or  debris  flow  sediments  that  has  the  shape  of  a  fan  either  fully  or  partially 
extended.  Active  flood  areas  of  an  alluvial  fan  are  generally  characterized  unstable  with 
uncertain  flow  paths.  This  type  of  flooding  usually  creates  a  single  channel  at  the  apex, 
but  splits  into  multiple  channels  as  it  travels  down  the  fan.  These  channels  are  subject 
to  deposition  and  bank  or  bottom  erosion  that  cause  channel  migration,  avulsion 
(sudden  change  in  flow  direction),  and  the  formation  of  new  channels. 

This  report  presents  a  hydrologic  and  hydraulic  assessment  of  the  alluvial  fans  at 
project  site  under  pre-  and  post-development  conditions.  Hydrologic  and  hydraulic 
models  were  prepared  to  quantify  the  100-year  flood  flows  emanating  from  the 
mountains  onto  the  alluvial  fans  and  evaluate  potential  flood  paths,  flow  depth  and 
velocity  on  the  fan  surface.  Development  of  the  models,  including  methods  and 
assumptions,  is  discussed  in  detail  in  Section  3  of  this  report. 

From  the  model  results,  areas  of  high  risk  of  alluvial  fan  flooding  were  identified.  Four 
high  risk  flow  “corridors”  were  designated  to  be  set  aside  for  the  sole  purpose  of  flow 
conveyance,  where  PV  panels  will  not  be  constructed.  At  selected  locations,  optional 
berms  were  proposed  to  preserve  and  prevent  flow  from  breaking  out  of  the  designated 
high  risk  corridor.  Where  PV  panels  are  proposed  to  be  constructed  in  areas  of  high 
risk  outside  of  the  designated  flow  corridors,  special  consideration  will  be  required  to 
ensure  that  solar  panels  and  equipment  are  elevated  above  the  flood  depth.  Section  4 
of  this  report  presents  the  results  of  the  hydrologic  and  hydraulic  modeling. 

Lastly,  an  analysis  was  conducted  to  estimate  potential  depth  of  local  scour  at  the 
berms  and  PV  panels.  It  was  determined  that  scour  at  the  berms  could  be  expected 
with  the  scour  depth  ranging  from  0.7  feet  to  3  feet  depending  on  the  direction  of  flow. 
Berms  should  be  lined  with  riprap  to  protect  against  potential  scour  and  the  riprap 
should  extend  below  the  flow  line  of  the  natural  wash  to  the  anticipated  depth  of  scour. 
In  addition,  it  was  determined  that  the  scour  depth  at  a  concrete  ballast  foundation 
would  be  2.75  times  that  of  a  steel  post.  Therefore,  it  was  recommended  that  concrete 
ballasts  not  be  used  in  areas  where  flooding  is  expected  to  occur.  Section  5  presents 
the  results  of  the  scour  analysis. 
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1.0  INTRODUCTION 

1.1  Project  Location 

First  Solar,  Inc.  proposes  to  construct  and  operate  the  Silver  State  Photovoltaic  (PV) 
Power  Project  (Silver  State  Project)  approximately  2  miles  east  of  Primm,  Nevada  (see 
Figure  1.1).  Primm  is  a  resort  designation  located  in  the  Ivanpah  Valley  approximately 
40  miles  southwest  of  Las  Vegas,  Nevada  on  the  Nevada/California  state  line.  The 
project  is  located  on  land  in  unincorporated  Clark  County  that  is  administered  by  the 
Department  of  the  Interior,  Bureau  of  land  Management  (BLM). 

1.2  Proposed  Development 

The  Silver  State  Project  boundary  encompasses  7,825  acres  of  which  2,900  acres  will 
be  developed  for  solar  energy  generation  (see  Figure  1 .2).  The  Silver  State  Project  will 
produce  a  400-megawatt  (MW)  of  power  -  enough  electricity  to  power  120,000  homes. 

Four  high  risk  flow  “corridors”  were  designated  to  be  set  aside  for  the  sole  purpose  of 
flow  conveyance,  where  PV  panels  will  not  be  constructed.  At  selected  locations, 
optional  berms  were  proposed  to  preserve  and  prevent  flow  from  breaking  out  of  the 
designated  high  risk  corridor.  Figure  1.3  is  a  topographic  map,  showing  areas  (in  blue) 
where  flooding  is  most  likely  to  occur  during  a  100-year  storm  event.  Details  regarding 
the  flood  prone  areas  are  discussed  in  further  detail  in  Section  4  of  this  report. 

Figure  1 .4  presents  an  example  of  one  type  of  PV  technology  proposed  to  be  installed 
at  the  site.  Other  technologies  may  also  be  used  depending  on  cost  and  market 
availability  on  the  equipment.  The  PV  modules  will  be  mounted  and  arranged  into  east 
to  west-oriented  rows  throughout  the  site.  For  each  block  of  modules,  a  direct  current 
(DC)  to  alternating  current  (AC)  power  inverter  will  be  mounted  on  a  concrete  pad  near 
a  service  accessway.  Special  consideration  will  be  required  during  construction  to 
ensure  that  solar  panels  and  equipment  are  elevated  above  the  flood  depth  in  these 
areas. 

Important  features  of  the  PV  panels,  from  a  flooding  standpoint,  are  the  height  of  the 
panel  above  the  ground,  the  type  of  foundation,  and  the  burial  depth  of  the  electric 
cables.  The  lowest  point  on  the  units  is  approximately  12  inches  minimum  above  the 
ground,  though  areas  with  flow  depths  exceeding  6  inches  will  be  built  higher 
accordingly.  Foundations  may  be  either  concrete  ballasts  or  embedded  steel  posts. 
Electric  cables  are  typically  buried  in  a  3  foot  deep  trench. 
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In  addition  to  the  PV  panels,  the  following  structures  will  be  located  on  the  site  (see 
Figure  1 .4): 

•  A  2.8  acre  Operations  and  Maintenance  (O&M)  area  that  will  accommodate  an 
O&M  building,  parking  area,  temporary  covered  assembly  areas,  and  other 
associated  facilities. 

•  A  2.8  acre  substation,  next  to  the  O&M  building,  connected  to  the  NV  Energy 
Higgins  Power  Plant  switchyard  by  a  0.40  mile  transmission  line. 

•  A  2.8  acre  substation,  near  the  center  of  the  site,  connected  to  the  proposed 
Southern  California  Edison  switchyard  by  a  2.5  mile  transmission  line. 

•  A  1.45  mile  long  paved  access  road  from  the  existing  frontage  road  along 
Interstate  15  north  of  the  Primm  Resort  that  makes  use  of  an  existing  crossing  of 
the  UPRR  tracks.  Alternatively,  access  to  the  site  will  be  from  Primm  Boulevard 
and  will  use  the  existing  UPRR  overpass  that  provides  access  to  the  NV  Energy 
Higgins  Power  Plant.  A  new  0.3  mile  long  access  road  would  be  constructed  to 
connect  with  the  Project  site. 

Within  the  site,  accessways  will  be  provided  for  access  between  blocks  of  PV  panels. 
The  service  accessways  will  be  compacted  dirt,  except  for  one  paved  road  that  will 
traverse  the  site  from  west  to  east  as  shown  on  Figure  1 .4. 

The  solar  field  and  support  facilities  will  be  secured  with  chain  link  metal  fabric  security 
fencing.  Tortoise-proof  fencing  will  be  installed  against  the  lower  two  feet  of  the  chain 
link  fence. 

To  facilitate  installation  and  maintenance  of  the  solar  panels,  the  ground  within  the  limits 
of  the  solar  field  is  proposed  to  be  tilled  using  conventional  agricultural  equipment.  In 
the  tilling  process,  the  existing  vegetation  will  be  turned  and  incorporated  into  the 
underlying  soil.  Topographic  features  will  softened;  although,  the  locations  of  the 
natural  washes  will  remain  so  that  the  distribution  of  flow  does  not  change. 

Four  corridors  are  proposed  to  be  left  undisturbed  and  undeveloped  in  order  to  preserve 
the  natural  drainage  of  the  site.  Low  berms,  shown  in  red  on  Figure  1 .2,  are  proposed  to 
be  constructed  in  some  cases  along  the  boundaries  of  the  flow  corridors  to  secure  the 
banks,  prevent  flow  from  breaking  out  into  the  solar  field,  and  preserve  the  flow 
corridors.  The  berms  are  optional  and  do  not  affect  the  results  or  conclusions  of  the 
study.  A  goal  of  the  project  development  will  be  to  perpetuate  the  natural  drainage 
patterns  at  the  site. 
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2.0  PREVIOUS  STUDIES 

2.1  Flood  Control  Facilities  Master  Plan  Update 

In  1985,  The  Nevada  Legislature  passed  legislation  that  allowed  local  entities  the 
opportunity  to  create  the  Clark  County  Regional  Flood  Control  District  (CCRFCD).  The 
CCRFCD  is  responsible  for  developing  and  implementing  a  comprehensive  flood  control 
master  plan  to  alleviate  flooding  in  Clark  County.  Flood  control  facilities  for  the  Primm, 
Nevada  area  are  presented  in  the  CCRFCD  Master  Plan  Update  2009  Outlying  Areas 
(MPU,  2009). 

Figure  2.1  is  a  reproduction  of  MPU  Figure  E-2  for  the  Primm  area  located  west  of 
UPRR  railroad  tracks  and  the  Silver  State  Photovoltaic  Power  Project  site.  All  MPU 
flood  control  facilities  in  the  Primm  area  are  existing  (blue).  No  new  flood  control 
facilities  are  currently  proposed  by  the  CCRFCD  for  this  area.  Development  of  the 
Silver  State  Photovoltaic  Power  Project  will  not  affect  the  operation  of  the  existing 
drainage  facilities. 

2.2  Flood  Insurance  Rate  Maps 

The  Federal  Emergency  Management  Agency  (FEMA)  publishes  Flood  Insurance  Rate 
Maps  (FIRMs)  that  designate  zones  defined  as  special  flood  hazard  areas.  Figure  2.2a 
and  2.2b  were  reproduced  from  the  FIRM  for  Clark  County,  Nevada,  Community  Panels 
3325  and  3500,  dated  September  27,  2002  (FEMA,  2002).  The  maps  depict  a  wash 
through  the  project  that  is  designated  as  Special  Flood  Hazard  Area  (SFHA)  Zone  A. 
SFHA  Zone  A  which  is  defined  as  an  area  subject  to  100-year  flooding,  delineated  by 
approximate  method,  with  no  base  flood  elevations  determined.  The  flow  rates  and 
supporting  documentation  on  which  the  SFHA  Zone  A  is  based  were  not  available  for 
this  study.  Development  of  the  Silver  State  Photovoltaic  Power  Project  will  not  affect 
the  flow  rate,  depth  or  velocity  of  flow  in  the  designated  FEMA  floodplain  (see  Section 
4.3  and  Figure  4.8  for  further  details). 
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2.3  Silver  State  Project  Reports 

In  October  2009,  CH2M  Hill  conducted  investigations  to  delineate  Waters  of  the  United 
States  (WOUS)  for  the  Silver  State  Project  (CH2M,  2009).  This  study  identified  washes 
on  the  project  site  in  which  the  U.S.  Army  Corps  of  Engineers  (USACE)  may  assert 
jurisdiction.  The  study  notes  that  the  USACE  will  likely  assert  jurisdiction  over  all 
washes  greater  than  or  equal  to  3  feet  in  width  that  intersect  the  Nevada-California  state 
line.  The  USACE  will  not  assert  jurisdiction  over  washes  not  defined  as  interstate  or  that 
flow  in  a  northerly  direction  towards  Roach  Dry  Lake.  Approximately  37  acres  of 
ephemeral  washes  subject  to  USACE  jurisdiction  were  identified  and  mapped  in  the 
project  area  (see  Figure  2.3).  Development  of  the  Silver  State  Photovoltaic  Power 
Project  will  not  affect  the  flow  rate,  depth  or  velocity  of  flow  in  the  delineated  WOUS. 

Other  relevant  studies  that  have  been  prepared  in  association  with  the  Silver  State 
Project  include: 

•  Conceptual  Drainage  Study  Primm  Solar  Generating  Plant,  Clark  County, 
Nevada.  Prepared  for  NextLight  Renewable  Power,  LLC  by  WorleyParsons 
Group,  Inc.,  dated  September  25,  2008. 

•  Silver  State  North  Photovoltaic  Power  Project,  Draft  Plan  of  Development, 
Amendment.  Prepared  for  NextLight  Renewable  Power,  LLC  by  CH2MHILL, 
May,  2009. 
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3.0  HYDROLOGIC  AND  HYDRAULIC  ANALYSIS 


This  section  presents  the  methods  used  to  develop  the  hydrologic  and  hydraulic  models 
presented  in  this  study.  The  focus  of  the  section  is  the  model  selection,  mapping  and 
other  data  sources,  and  development  of  the  model  input  parameters.  Discussion  of  the 
results  of  the  analyses  is  reserved  for  Section  4. 

3.1  Modeling  Method 

Hydrologic  models  were  prepared  to  evaluate  pre-development  and  post-development 
conditions  in  accordance  with  the  guidelines  presented  in  the  CCRFCD  Hydrologic 
Criteria  and  Drainage  Design  Manual  (CCRFCD,  1999),  herein  referred  to  as  the 
Design  Manual.  Rainfall-runoff  modeling  was  performed  using  HEC-1  Flood  Hydrograph 
Package  Version  4.1  (USACE,  1998).  HEC-1  is  a  public  domain  program  developed 
by  the  U.S.  Army  Corps  of  Engineers  and  is  the  most  commonly  used  program  for 
rainfall-runoff  modeling  in  Clark  County. 

For  this  study,  the  Soil  Conservation  Service  (SCS)  Unit  Hydrograph  Method  Option  in 
HEC-1  was  used  to  evaluate  rainfall-runoff  for  mountain  areas.  Direct  and  indirect 
input  used  for  HEC-1  model  generation  includes  basin  area,  soils  characterization,  land 
use,  curve  numbers,  topographic  data,  point  precipitation,  rainfall  duration  and  time 
distribution,  time  of  concentration,  and  hydrograph  lag  time. 

HEC-1  models  were  developed  for  the  mountain  areas  in  order  to  determine  the  flood 
hydrographs  at  the  apexes  of  the  alluvial  fans.  The  HEC-1  model  results  are  discussed 
in  Section  4.1  and  the  model  output  is  provided  in  Appendix  A. 4  of  this  report.  The 
models  are  also  included  on  the  enclosed  Data  CD. 

The  apex  flood  hydrographs  were  then  input  into  the  FLO-2D  model  to  evaluate  flow 
across  the  surface  of  the  fans.  FLO-2D  is  a  proprietary  software  package  that  is 
particularly  appropriate  for  evaluating  flow  patterns,  depth  and  velocity  on  alluvial  fans. 
FLO-2D  has  been  accepted  for  use  by  Clark  County  Development  Services,  Clark 
County  Regional  Flood  Control  District  (CCRFCD),  and  FEMA.  Input  for  the  FLO-2D 
model  included  topographic  digital  terrain  model  (DTM),  node  size,  area  reduction 
factor,  and  hydraulic  roughness.  Pre-development  and  post-development  conditions 
were  modeled  using  FLO-2D.  The  FLO-2D  models  are  included  on  the  enclosed  Data 
CD. 
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In  this  study,  it  was  assumed  that  the  worst-case  event  on  the  alluvial  fan  surface  would 
be  a  flood  emanating  from  the  apex.  Rainfall  on  the  fan  surface  was  not  modeled  and 
was  assumed  to  be  offset  by  infiltration  losses  on  the  fan  surface.  This  assumption  is 
commonly  applied  for  alluvial  fan  flood  assessment;  see  for  example,  FEMA’  alluvial  fan 
flood  hazard  model  (FEMA,  1990).  Flows  developed  by  rain  on  the  fan  surface  may  be 
significant  and  should  be  evaluated  during  the  detailed  design  of  the  project. 

Methods  and  procedures  for  developing  input  parameters  for  the  HEC-1  and  FLO-2D 
models  are  presented  in  the  following  sections.  Supporting  information  and  calculations 
are  contained  in  Appendix  A. 

3.2  Drainage  Basins 

The  drainage  areas  contributing  to  the  fan  apexes  were  delineated  using  Clark  County’s 
GIS  contour  mapping  covering  the  mountain  areas.  Figure  4.1  shows  the  boundaries  of 
mountain  drainage  areas  which  were  subdivided  into  the  Basins  1  through  9. 

3.3  Precipitation 
3.3.1  Design  Storm 

In  accordance  with  the  Design  Manual,  the  100-year  frequency,  6-hour  duration  design 
storm  event  was  used  to  evaluate  pre-  and  post-development  drainage  conditions  at  the 
site.  Unless  specified  otherwise,  all  flow  rates,  depths  and  velocities  discussed  in  this 
study  are  with  reference  to  the  1 00-year,  6-hour  event. 

The  point  rainfall  depth  used  in  the  model  was  determined  by  first  plotting  the  location  of 
the  mountain  areas  on  the  Figure  506  of  the  Design  Manual  (see  Appendix  A.1)  to 
obtain  the  National  Oceanic  and  Atmospheric  Administration  (NOAA)  100-year,  6-hour 
rainfall  depth. 

The  average  100-year,  6-hour  NOAA  rainfall  depth  was  determined  to  be  2.40  inches 
for  the  northern  mountain  area  Basins  2  though  9,  and  2.80  for  the  southern  mountain 
area  Basin  1.  The  NOAA  values  were  then  multiplied  by  1.43  as  recommended  in  the 
Design  Manual  (Table  501 )  to  obtain  the  rainfall  depth  for  the  area  (see  Table  3.1 ) 

Widespread  storms  generally  produce  less  rainfall  than  smaller  storm  cells.  Therefore, 
the  rainfall  depth  was  adjusted  using  a  depth-area-adjustment  factor  (DARF)  to  account 
for  the  relationship  between  the  rainfall  depth  and  the  size  of  the  basin.  The  DARF 
values  were  obtained  from  Table  205  of  the  Design  Manual  and  input  into  the  HEC-1 
model  on  the  JR  card. 
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Table  3.1  Rainfall  Depth 


Drainage  Area 

Rainfall  Depth 
(inches) 

Southern  Mountain 

Basin  1 

4.00 

Northern  Mountain 

Basins  2  through  9 

3.43 

3.3.2  Storm  Distribution  Number  (SDN) 

Three  different  storm  distributions  are  used  as  design  storms  in  Clark  County  to  account 
for  the  relationship  between  rainfall  intensity  and  storm  size.  The  design  storms  are 
designated  as  SDN3,  SDN4  and  SDN5.  SDN3  is  applied  to  storms  covering  an  area 
less  than  eight  square  miles,  SDN4  to  areas  between  eight  and  12  square  miles,  and 
SDN5  to  areas  greater  than  12  square  miles.  SDN3  is  the  most  intense  and  SDN5  the 
least  intense  of  the  three  rainfall  distributions.  The  SDN’s  are  presented  graphically  on 
Figure  515  of  the  Design  Manual  and  tabularized  in  Table  503  of  the  Design  Manual. 

Two  different  storms  were  modeled  in  this  study  to  evaluate  flows  from  the  northern 
mountain  basins  and  the  southern  mountain  basin  (see  Figure  3.1): 

■  A  5.6  square  mile  SDN3  storm  centered  over  the  northern  mountains  basins 
(Basins  2  through  9). 

■  A  17.2  square  mile  SDN5  storm  centered  over  the  southern  mountain  basin 
(Basin  1). 

It  should  be  noted  that  an  SDN3  and  SDN4  storm  were  modeled  over  the  lower  portion 
of  the  southern  mountain  basin  but  found  to  produce  lower  flow  rates  than  the  SDN5. 

3.4  Time  of  Concentration  and  Lag  Time 

Times  of  concentration  were  calculated  for  use  with  the  SCS  Unit  Flydrograph  Method  in 
HEC-1 .  For  drainage  basins  less  than  one  square  mile  in  area  (Basins  2  through  9), 
equations  presented  in  Section  602  of  the  Design  Manual  were  used.  Lag  time  was 
then  calculated  from  Equation  612  of  the  Design  Manual. 
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The  time  of  concentration  and  lag  time  calculations  are  tabulated  in  Table  A. 2.1 
(Standard  Form  4  of  the  Design  Manual)  which  is  included  in  Appendix  A. 2  of  this 
report.  An  explanation  of  the  equations  used  is  also  provided  as  Table  A.2.2  in 
Appendix  A.2. 

For  areas  greater  than  one  square  mile  (Basin  1),  lag  time  was  calculated  using 
Equation  613  of  the  Design  Manual.  The  calculations  are  tabulated  on  Table  A. 2. 3  in 
Appendix  A. 2. 

3.5  Soil  Group  and  Curve  Numbers 

Precipitation  losses  due  to  land  surface  interception,  depression  storage  and  infiltration 
were  simulated  using  the  SCS  curve  number  (CN)  method  (Section  603.2  of  the  Design 
Manual)  for  the  HEC-1  model.  Curve  numbers  were  developed  in  accordance  with 
Section  603.2.1  of  the  Design  Manual. 

The  CN  is  based  upon  soil  type,  cover  type,  and  antecedent  moisture  content  (AMCII 
assumed).  Soils  type  was  obtained  from  the  GIS  soils  coverage  provided  on  the 
backup  CD  for  the  Las  Vegas  Valley  Flood  Control  Facilities  Master  Plan  Update 
(CCRFCD,  2008).  The  soils  map  presented  on  Figure  3.1  shows  soils  types  in  the 
mountain  areas  were  classified  as  Hydrologic  Soil  Groups  C  and  D  with  minor  areas  of 
Hydrology  Soil  Group  A. 

The  cover  type  for  this  project  is  described  as  semiarid  rangelands  -  desert  shrub/poor 
conditions.  Table  3.2  presents  the  curve  numbers  for  the  various  hydrologic  soil  groups 
for  AMC  II  conditions  (Design  Manual  -  Table  602). 


Table  3.2  Cover  Type  -  CN  values  for  Soil  Groups 


Cover  Type 

Soil  Group 
A 

Soil  Group 

B 

Soil  Group 

C 

Soil  Group 

D 

Semiarid 
Rangelands  - 
Desert 

Shrub/Poor 

63 

77 

85 

88 
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A  weighted  curve  number  was  calculated  for  each  drainage  basin  as  summarized  in 
Table  3.3  and  input  into  the  HEC-1  (LS  line).  Detailed  calculations  for  the  weighted 
curve  numbers  are  provided  in  Appendix  A. 3. 


Table  3.3  Weighted  CN  Values 


Drainage  Basin 

Weighted  CN 

1 

85.3 

2 

80.1 

3 

82.7 

4 

86.8 

5 

87.7 

6 

86.4 

7 

86.5 

8 

86.4 

9 

86.8 

3.6  FAN  Geomorphology 

A  valuable  source  of  information  utilized  in  this  study  was  the  Surficial  Geologic  Map  of 
the  Ivanpah  Valley  Area,  Clark  County,  Nevada  (Ramelli,  et.al.,  2006)  (see  Figure  3.2). 
The  Surficial  Geologic  Map  describes  the  alluvial  deposits  on  the  surfaces  of  the  fans 
and  categorizes  them  according  to  age.  This  is  important  because  surfaces  of  different 
age  are  indicators  of  flooding  activity,  or  lack  thereof,  on  different  portions  of  the  fan. 

The  Surficial  Geologic  Map  delineates  surface  deposits  of  different  ages  based  on  fan 
surface  morphology  and  sediment  weathering  characteristics  as  described  in  the  map 
legend.  As  a  general  rule  of  thumb,  alluvial  deposits  less  than  1,000  years  of  age  (late 
Holocene)  are  considered  active  flooding  surfaces,  on  an  engineering  timescale,  while 
those  greater  than  1,000  years  are  considered  to  be  abandoned  and  inactive  (NRC, 
1996).  At  the  project  site,  surfaces  defined  as  Qay3  -  Young  Active  Alluvium  (late 
Holocene)  and  Qay2  -  Young  Active  Alluvium  and  Recently  Abandoned  Active  Alluvial 
Surfaces  (Holocene)  were  considered  to  be  active  surfaces  subject  to  flooding  during  a 
1 00-year  event. 
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3.7  Other  FL0-2D  Input 

The  FL0-2D  model  input  requires  a  digital  terrain  model  (DTM),  grid  size,  and  area 
reductions  to  account  for  obstructions  to  flow,  and  hydraulic  flow  resistance  factor 
(Manning’s  n). 

3.7.1  Digital  Terrain  Model 

The  DTM  used  in  the  FLO-2D  model  was  created  from  one-foot  contour  mapping  for  the 
project  covering  the  alluvial  fan  area  and  Clark  County’s  GIS  contour  mapping  covering 
the  mountain  areas.  For  the  post-development  model,  a  second  DTM  was  created  for 
from  the  conceptual  contour  plan  (see  Appendix  B)  representing  site  topography  after 
tilling. 


3.7.2  Grid  Size  and  Nodes 

A  125  foot  grid  size  was  modeled.  Inflow  nodes  were  specified  at  the  outlet  points  of 
the  nine  mountain  area  basins.  Outflow  nodes  were  specified  at  Roach  Lake,  at  the  18 
culverts/bridges  at  the  UPRR  track,  and  along  the  north  and  south  boundaries  of  fans. 

3.7.3  Flow  Reduction  Factor 

To  account  for  flow  obstructions,  a  flow  reduction  factor  is  input  into  the  FLO-2D  model. 
A  flow  reduction  factor  of  1  equates  to  a  completely  blocked  or  obstructed  grid.  A  flow 
reduction  factor  of  1  was  used  to  prevent  flow  from  entering  the  NV  Energy  Higgins 
Power  Plant  which  is  protected  by  a  channel  along  the  east  and  south  sides.  Similarly, 
in  the  post-development  model,  flow  was  prevented  from  entering  the  O&M  and 
substation  site  since  these  areas  will  be  elevated  on  fill.  Most  significantly,  a  flow 
reduction  factor  of  1  was  applied  to  fan  surfaces  greater  than  1,000  years  old,  as 
discussed  in  Section  3.6,  which  restricted  flooding  to  the  more  active  modern  channels. 

3.7.4  Hydraulic  Resistance  Factor  (Manning’s  n) 

The  normal  depth  option  was  used  in  the  FLO-2D  model  with  a  Manning’s  n  for 
hydraulic  flow  resistance  of  0.05  for  natural  conditions  and  0.03  for  tilled  conditions.  A 
limiting  Froude  number  of  0.95  was  established  to  ensure  subcritical  flow.  If  the  limiting 
Froude  number  is  exceeded,  the  Manning’s  n-value  is  increased  for  the  next  time  step 
(FLO-2D,  2009). 
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4.0  HYDROLOGIC  AND  HYDRAULIC  MODEL  RESULTS 

4.1  Mountain  Area  HEC-1  Model  Results 

As  discussed  in  Section  3.3,  different  storms  were  modeled  in  this  study  over  the 
northern  and  southern  mountain  basins.  Using  HEC-1,  the  apex  flow  rates  associated 
with  each  event  were  developed  and  are  presented  in  Table  4.1 . 

Figure  4.1  is  a  flow  map  that  shows  the  results  of  the  HEC-1  models  for  the  southern 
(SDN5)  and  northern  mountain  basins  (SDN3).  The  HEC-1  model  output  for  the  storm 
events  is  provided  in  Appendix  A. 4. 

Table  4.1  Apex  Flow  Rates  for  Storm  Centers 


Basin 

Northern  Mountain 
Basins 
(SDN3) 

Southern  Mountain 
Basin 
(SDN5) 

Q 

(cfs) 

Q 

(cfs) 

1 

- 

7911 

2 

609 

- 

3 

439 

- 

4 

794 

- 

5 

1521 

- 

6 

320 

- 

7 

1049 

- 

8 

308 

- 

9 

1776 

- 

4.2  FLO-2D  Results  -  Pre-Development  Conditions 

The  apex  flow  rates  for  each  storm  were  input  into  FLO-2D  model  to  simulate  flood 
events  on  the  fan  surfaces  from  100-year  storms  over  the  northern  and  southern 
mountains.  Figures  4.2  through  4.5  show  the  resulting  flow  distribution,  depth  and 
velocity  for  the  two  events. 
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4.2.1  Northern  Mountain  Basin  Storm  Event 

Figure  4.2  is  a  Flow  Map  presenting  the  average  flow  depths  within  each  node  reported 
in  incremental  depths  of  0.5  feet  for  a  storm  event  centered  over  the  northern  mountain 
basins.  Likewise,  Figure  4.3  shows  the  average  velocities  in  shades  of  green 
representing  increments  of  one  foot  per  second. 

The  Flow  Map  shows  that  the  flood  would  be  distributed  across  the  entire  fan  surface  as 
sheet  and  shallow  concentrated  flow.  The  majority  of  the  flow  is  conveyed  as  sheet  flow 
at  depths  less  than  0.5  feet.  Several  bands  of  shallow  concentrated  flow  are  apparent 
where  the  flow  is  conveyed  at  depths  between  0.5  foot  and  one  foot.  There  are  a 
number  of  isolated  grids  throughout  the  area  with  flow  depths  between  one  and  two 
feet. 

With  regard  to  the  flow  patterns  presented  on  Figure  4.2,  it  should  be  noted  that  the 
southernmost  band  of  concentrated  flow  agrees  well  with  the  flood  zone  designate  by 
FEMA  on  Figures  1.2  and  2.2.  In  addition,  the  results  of  the  FLO-2D  model  agree  well 
with  observed  washes  on  the  aerial  map  (see  Figure  1 .2)  and  the  topographic  map  (see 
Figure  4.6). 

The  Velocity  Map,  Figure  4.3,  indicates  that  the  majority  of  the  flow  velocities  range 
between  one  foot  per  second  and  three  feet  per  second.  The  flow  is  less  than  one  foot 
per  second  on  the  fringes  of  the  flood.  The  highest  velocities  occur  near  the  fan  apex 
and  within  the  bands  of  concentrated  flow. 

Twelve  sections,  labeled  as  N1  through  N12  on  Figure  4.2,  were  taken  to  evaluate  the 
100-year  flow  rates  entering  and  exiting  the  site  of  the  future  solar  field.  Note  that  six 
sections  are  labeled  with  the  prefix  S.  The  flows  in  these  sections  are  controlled  by  a 
storm  event  over  the  southern  mountain  basin  (see  Figure  4.4). 

The  highest  flow  rates  are  expected  to  occur  at  Sections  N5  (916  cfs)  and  N6  (1096  cfs) 
at  the  upstream  side  of  the  solar  field.  As  would  be  expected,  the  flow  distribution 
becomes  more  uniform  with  fewer  and  narrower  bands  of  concentrated  flow  in  the  lower 
portion  of  the  fan.  The  majority  of  the  flow  from  the  northern  basins  drains  directly  to, 
and  is  stored  in,  Roach  Lake  (outflow  node  0).  Only  a  small  amount  (23  cfs)  drains  to  a 
culvert  (outflow  node  1 )  under  the  UPRR  tracks. 
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4.2.2  Southern  Mountain  Basins  Storm  Event 

Figure  4.4  is  a  Flow  Map  presenting  the  average  flow  depths  within  each  node  reported 
in  incremental  depths  of  0.5  feet  for  a  storm  event  centered  over  the  southern  mountain 
basin.  Figure  4.5  shows  the  average  velocities  in  different  shades  of  green 
representing  increments  of  one  foot  per  second. 

The  model  shows  that  a  storm  over  the  southern  mountain  basin  produces  a  flood  that 
is  distributed  across  the  entire  fan  surface.  Across  the  majority  of  the  fan,  the  flow 
depth  is  less  than  0.5  feet  deep  except  were  concentrated  in  shallow  washes.  The 
velocities  in  the  shallow  washes  range  from  1  ft/s  and  4  ft/s.  The  majority  of  the  flow  is 
conveyed  under  the  UPRR  tracks  through  culverts  and  bridges.  A  minor  amount,  194 
cfs,  reaches  Roach  Lake. 

Forty-six  sections,  labeled  as  SI  through  S46  on  Figure  4.4,  were  taken  to  evaluate  the 
100-year  flow  rates  entering  and  exiting  the  site  of  the  future  solar  field.  Note  that 
sections  labeled  with  an  N-prefix  are  controlled  by  a  storm  in  over  the  northern 
mountain  basins  (see  Figure  4.2). 

More  than  one-half  of  the  flow  travels  down  in  the  center  of  the  fan  with  the  highest  flow 
rates  at  Sections  S5  (1,424  cfs)  and  S6  (1,683  cfs).  The  washes  in  which  the  flow  is 
conveyed  show  clearly  on  the  aerial  photograph  (Figure  1.2)  and  topographic  map 
(Figure  1 .3).  Flow  depths  up  to  2  feet  deep  and  velocities  up  to  5  ft/s  are  expected  to 
occur  in  these  washes. 

4.3  FLO-2D  Results  -  Post-Development  Conditions 

Figures  4.6  through  4.9  present  the  post-development  flow  depths  and  velocities  for  the 
northern  and  southern  mountain  basins.  Pre-development  flow  depths  are  also  shown 
on  the  flow  maps  for  comparison.  As  expected,  the  pre-  and  post-development  flow 
results  are  similar  indicating  that  the  optional  berms  and  tilling  will  not  affect  the  flow 
depths  and  velocities.  The  difference  between  pre-  and  post-development  flows  is 
considered  insignificant  and  within  the  level  of  accuracy  of  the  proposed  contouring, 
model  input  and  assumptions.  In  particular,  it  is  important  to  note  that  the  flow  rates 
and  patterns  at  Roach  Lake,  the  UPRR  culverts,  and  within  the  designated  FEMA  flood 
zone  are  essentially  unchanged. 
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5.0  SCOUR  ANALYSIS 

This  section  presents  the  results  of  an  analysis  to  estimate  the  scour  at  the  proposed 
berms  and  the  PV  panels  within  the  solar  field. 

5.1  Scour  Protection  of  Berms 

One  concern  with  the  placing  of  a  berm  along  the  alluvial  washes  is  the  potential  for 
scour  of  the  berm  and  of  the  wash  bottom  at  the  berm  interface.  To  protect  the  berms 
from  erosion,  riprap  is  recommended  to  be  placed  as  shown  on  Figure  5.1. 

Calculations  were  conducted  using  Equation  736  in  the  Design  Manual  for  determining 
the  average  riprap  rock  size.  The  calculations  were  based  on  an  assumed  flow  depth  of 
1  foot,  berm  side  slope  of  2:1,  stability  factor  of  1.4  for  moderate  bend  curvature,  and 
wash  bottom  slope  of  0.037  ft/ft  (see  Table  5.1).  Based  on  the  calculations,  an  average 
rock  size  (d50)  of  12  inches  is  proposed  to  protect  the  berms  from  erosion  and,  in 
accordance  with  the  Design  Manual,  the  riprap  should  be  placed  at  a  thickness  of  2  feet 
which  is  twice  the  d50  size.  A  geotextile  fabric  should  be  used  as  a  filter  to  prevent 
piping  of  the  berm  material  through  the  rock. 


Table  5.1  Riprap  Sizing  for  Berms 


Description 

Variable 

Value 

Flow  Depth  (ft) 

y 

1.0 

Side  Slope 

z 

2 

Channel  Slope  (ft/ft) 

s 

0.037 

Stability  Factor 

Fs 

1.4 

Angle  of  Side  Slope  (degrees) 

e 

26.57 

Angle  of  Repose  (degrees)1 

<1> 

41.00 

Bank  Angle  Modification  Factor2 

K1 

0.73 

Rock  Size3 

d50 

1.0 

1  Design  Manual  Figure  705a 

2  K1  =  (1-(sin2(0)/sin2((|))))0  5  Design  Manual  Pg.  748 

3  d50  =  14.2*Fs*y-S/K1  Design  Manual  Eq.  736 


the  Louis  Berger  Group,  inc. 


33 


Silver  State  Photovoltaic  Power  Project 


First  Solar,  Inc. 


Calculations  were  also  performed  to  estimate  the  potential  depth  of  scour  at  the 
interface  between  the  riprap  and  the  wash  bed  using  a  modified  version  of  the  Lacey 
Equation.  The  Lacey  Equation  is  a  regime  equation  which  was  modified  by  the  Bureau 
of  Reclamation  (BOR,  1 984)  to  estimate  the  depth  of  scour  along  bankline  structures: 

/nxi/3 

—  0.47  (y)  (5.1) 


where: 

dm  — 

mean  depth  at  the  design  discharge  (ft) 

Q  = 

design  discharge,  ft3/s 

f  = 

Lacey’s  silt  factor  equal  to  1 .76  (d50)1/2,  where  d50  is  millimeters 

The  results  are  then  adjusted  by  an  empirical  multiplying  factor  based  on  the  degree  of 
curvature  in  the  wash  to  obtain  the  depth  of  scour  (ds).  For  a  straight  reach,  Z  is  equal 
to  0.25,  and  for  a  right  angle  bend,  Z  is  equal  to  1 .0.  For  this  study,  a  value  of  0.75  was 
applied  which  corresponds  to  severe  bend  in  the  wash. 


Table  5.2  Toe  Scour  at  Berm 


Q 

d50 

f 

dm1 

z 

ds  (ft) 

severe 

severe 

(cfs) 

(mm) 

(ft) 

straight 

bend 

straight 

bend 

500 

2 

2.5 

2.7 

0.25 

0.75- 

0.7 

2.1 

600 

2 

2.5 

2.9 

0.25 

0.75 

0.7 

2.2 

700 

2 

2.5 

3.1 

0.25 

0.75 

0.8 

2.3 

800 

2 

2.5 

3.2 

0.25 

0.75 

0.8 

2.4 

900 

2 

2.5 

3.3 

0.25 

0.75 

0.8 

2.5 

1000 

2 

2.5 

3.5 

0.25 

0.75 

0.9 

2.6 

1100 

2 

2.5 

3.6 

0.25 

0.75 

0.9 

2.7 

1200 

2 

2.5 

3.7 

0.25 

0.75 

0.9 

2.8 

1300 

2 

2.5 

3.8 

0.25 

0.75 

0.9 

2.8 

1400 

2 

2.5 

3.9 

0.25 

0.75 

1.0 

2.9 

1500 

2 

2.5 

4.0 

0.25 

0.75 

1.0 

3.0 

1  Equation  6.1 


Scour  depths  were  estimated  for  a  range  of  flow  rates  from  500  cfs  to  1 ,500  cfs  based 
on  an  assumed  d50  of  2  millimeters,  the  upper  limit  of  coarse  sand.  It  should  be  noted 
that  scour  depths  as  noted  below  can  occur  due  to  the  design  storm  event  or  the 
cumulative  result  of  several  smaller  events.  The  results  indicate  that  the  range  of  scour 
can  be  anticipated  to  be  between  2  feet  and  3  feet  at  a  severe  bend  and  0.7  feet  to  1 .0 
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feet  for  straight  sections  (See  Table  5.2).  The  detailed  design  will  need  to  consider  that 
severe  bends  could  occur  along  straight  reaches  due  to  the  wandering  nature  of  storm 
water  flow  in  the  washes. 

5.2  Scour  at  PV  Panel  Foundation 

Flooding  will  still  occur  throughout  the  majority  of  the  solar  field  where  PV  panels  will  be 
installed  and  scour  at  the  panel  foundations  is  a  concern.  Calculations  were  performed 
to  estimate  the  potential  depth  of  local  scour  during  a  flood  to  assist  with  the  selection 
and  depth  of  the  panel  foundation. 

The  basic  mechanism  causing  local  scour  around  an  obstruction,  such  as  a  pier  or 
panel  foundation,  are  flow  jets  which  result  from  the  backup  of  water  on  the  upstream 
edge  and  subsequent  acceleration  of  the  flow  around  the  nose  of  the  obstruction.  To 
estimate  local  scour  in  this  study,  Equation  719  of  the  Design  Manual  was  used  (see 
Table  5.3).  This  equation  was  adopted  from  HEC  No.  18  and  was  originally  developed 
by  Colorado  State  University  (CSU).  Correction  factors  were  applied  to  account  for  the 
shape  of  the  obstruction,  angle  of  attack  of  the  flow,  bed  condition,  and  degree  of  bed 
armoring. 

The  types  of  foundations  expected  to  be  used  on  the  Silver  State  Project  consist  of  steel 
posts  (W6  x  9)  having  dimensions  of  6  inches  by  4  inches  and  2.75  foot  wide  concrete 
ballasts  (see  Figure  1.2).  Local  scour  calculations  were  performed  for  a  range  of 
velocities  from  1  ft/s  to  5  ft/s  and  assuming  a  flow  depth  of  1  foot.  From  the  results,  it 
can  be  seen  that  Equation  719  is  sensitive  to  the  width  of  the  obstruction.  The  scour 
depth  for  the  concrete  ballast  is  2.75  times  the  scour  depth  for  the  steel  post. 
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Table  5.3  PV  Panel  Foundation  Scour  Calculations 
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6.0  CONCLUSIONS 

Information  presented  in  this  study  is  preliminary  and  intended  to  give  an  estimate  of  the 
anticipated  flow  conditions  at  the  site.  Across  the  majority  of  the  project,  flooding  is 
expected  to  occur  as  sheet  and  shallow  concentrated  flows  with  average  depths 
between  0.5  feet  and  2.5  feet.  Velocities  will  range  between  1  ft/s  per  second  and  5  ft/s. 
However,  it  is  important  to  note  these  are  average  values  based  on  a  125  foot  grid 
model  and  local  conditions  may  result  in  flow  depths  and  velocities  that  are  greater  than 
predicted  by  the  model.  Where  PV  panels  are  proposed  to  be  constructed  in  areas  of 
high  risk  outside  of  the  designated  flow  corridors,  special  consideration  will  be  required 
to  ensure  that  solar  panels  and  equipment  are  elevated  sufficiently  above  the  flood 
depth.  Local  flow  depths,  velocities,  and  scour  will  need  to  be  evaluated  in  more  detail 
during  the  final  design  phases  of  the  project. 

Four  high  risk  flow  corridors  are  proposed  to  be  left  undisturbed  and  undeveloped  in 
order  to  preserve  the  natural  drainage  of  the  site.  As  an  option,  low  berms  are 
proposed  at  selected  locations  along  the  boundaries  of  the  flow  corridors  to  secure  the 
banks,  and  prevent  flow  from  breaking  out  into  the  solar  field.  The  berms  have  an 
insignificant  effect  on  the  flow  depths  and  velocities  in  the  washes,  and  if  eliminated, 
would  not  change  the  results  or  conclusions  of  this  study.  The  model  also  showed  that 
the  flow  rates  at  Roach  Lake,  the  UPRR  culverts,  and  within  the  designated  FEMA  flood 
zone  would  be  essentially  unchanged  as  a  result  of  the  site  development.  Therefore,  it 
can  be  concluded  that  the  natural  flow  conditions  would  be  perpetuated  through  the  site 
if  constructed  as  proposed. 


Two  types  of  foundations  for  the  PV  panels  are  proposed,  steel  post  and  concrete 
ballasts.  Foundations  should  be  designed  such  that  the  PV  panel  is  elevated  above  the 
anticipated  flood  level.  It  is  recommended  that  concrete  ballasts  are  not  placed  where 
alluvial  fan  flooding  is  expected  to  occur  and  should  be  limited  to  use  on  geologic 
surfaces  greater  than  1,000  years  old.  Steel  posts  foundations  in  flood  prone  areas 
should  be  designed  for  additional  depth  to  account  for  the  unsupported  pile  length  after 
anticipated  scour.  A  monitoring  and  maintenance  plan  that  repairs  local  scour  should 
also  be  considered.  The  plan  would  provide  guidance  to  ensure  that  PV  supports 
remain  in  a  stable  and  operable  condition  and  are  not  compromised  by  local  scour.  The 
design  should  consider  the  potential  for  impact  by  large  boulders  and  other  debris  that 
may  be  carried  by  the  flow. 
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A.4  HEC-1  Model  Output  -  100-year,  6-hour  Event 


A.1  Precipitation 


HYDROLOGIC  CRITERIA  AND  DRAINAGE  DESIGN  MANUAL 


RAINFALL  DEPTH-DURATION-FREQUENCY 

100-YEAR,  6-HOUR 

(DEPTHS  IN  TENTHS  OF  INCHES) 


WRC 

ENGINEERING 


EFERENCE: 

NOAA  ATLAS  2,  VOLUME  VII  NEVADA,  1973 


FIGURE  506 


A.2  Lag  Time  Calculations 
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A.3  Curve  Number  Calculations 


SILVER  STATE  PHOTOVOLTAIC  POWER  PROJECT 
TABLE  A.3.1.  Curve  Number  Calculations 


Basin  ID 

Soil  Type 

Area 

[sf] 

Area 

[acres] 

CN 

CN*Area 

[acres] 

Total 

area 

[smi] 

BASIN  1 

700 

97330229 

2234 

88 

196627 

380 

8008036 

184 

63 

11582 

690 

136368203 

3131 

85 

266100 

701 

478771 1 1 

1099 

88 

96721 

790 

99731122 

2290 

88 

201477 

143 

20867201 

479 

88 

42156 

680 

27099552 

622 

63 

39194 

701 

1 847044 

42 

88 

3731 

700 

1025489 

24 

88 

2072 

701 

228811 

5 

88 

462 

701 

36852096 

846 

88 

74449 

143 

2938153 

67 

88 

5936 

Total: 

480173046 

11023 

85 

940506 

17.2 

BASIN  2 

380 

4799931 

110 

63 

6942 

701 

619884 

14 

88 

1252 

143 

74134 

2 

88 

150 

143 

9687330 

222 

88 

19570 

Total: 

15181279 

349 

80 

27914 

0.54 

BASIN  3 

143 

14688 

0 

88 

30 

701 

1276288 

29 

88 

2578 

143 

6274575 

144 

88 

12676 

380 

1870517 

43 

63 

2705 

380 

177655 

4 

63 

257 

Total: 

9613723 

221 

83 

18246 

0.34 

BASIN  4 

380 

727402 

17 

63 

1052 

701 

3970097 

91 

88 

8020 

143 

10065557 

231 

88 

20334 

380 

1808 

0 

63 

3 

Total: 

14764865 

339 

87 

29410 

0.53 

BASIN  5 

380 

426777 

10 

63 

617 

701 

32869981 

755 

88 

66404 

143 

6636988 

152 

88 

13408 

380 

1808 

0 

63 

3 

Total: 

39935555 

917 

88 

80432 

1.43 

BASIN  6 

380 

1362218 

31 

63 

1970 

701 

17583833 

404 

88 

35523 

143 

1798270 

41 

88 

3633 

Total: 

20744321 

476 

86 

41126 

0.74 

BASIN  7 

380 

2040509 

47 

63 

2951 

701 

42623867 

979 

88 

86109 

680 

686101 

16 

63 

992 

Total: 

45350477 

1041 

86 

90052 

1.63 

SOIL 

HGN 

CN 

143 

D 

88 

380 

A 

63 

391 

A 

63 

500 

B 

77 

680 

A 

63 

690 

C 

85 

700 

D 

88 

701 

D 

88 

790 

D 

88 

1 


Basin  ID 

Soil  Type 

Area 

[sf] 

Area 

[acres] 

CN 

CN*Area 

[acres] 

Total 

area 

[smi] 

BASIN  8 

380 

357079 

8 

63 

516 

143 

5231478 

120 

88 

10569 

Total: 

5588557 

128 

86 

11085 

0.20 

BASIN  9 

380 

254440 

6 

63 

368 

701 

5021571 

115 

88 

10145 

Total: 

5276011 

121 

87 

10513 

0.19 
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A.4  HEC-1  Model  Output  -  100-year,  6-hour  Event 
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17 

ID 

AREA 

( SQUARE 

MILES) 

DARF 

18 

ID 

5.6 

0.90 

19 

ID 

20 

IT 

5 

0 

0 

300 

21 

IN 

5 

0 

0 

22 

IO 

0 

23 

JR 

PREC 

0.90 

24 

KK 

2 

25 

BA 

0.54 

26 

PB 

3.43 

27 

PC 

0.000 

0.020 

0.057 

0.070 

0.087 

0.108 

0.124 

0.130 

0.130 

0.130 

28 

PC 

0.130 

0.130 

0.130 

0.133 

0.140 
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0.158 
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33 

PC 
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34 

PC 

0.998 
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LS 

0 
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36 

UD 
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37 

38 

39 
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41 

42 

43 
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KK 

BA 

LS 

UD 


KK 

BA 

LS 

UD 


3 

0.34 

0 

0.147 


4 

0.53 

0 
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60 

UD 
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61 

KK 
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62 

BA 

1.63 

63 

LS 
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86.5 

64 

65 

UD 

ZZ 

0.328 
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SCHEMATIC  DIAGRAM  OF  STREAM  NETWORK 
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SDN3  STORM  DISTRIBUTION 


SS3 100H . OUT 


OUTPUT  FILE  NAME:  SS3100H.OUT 

JR  CARDS  REPRESENT  DEPTH  AREA  REDUCTION  FACTORS  (DARF)  BASED  ON  THE 
FOLLOWING  VALUES: 

AREA  (SQUARE  MILES)  DARF 
5.6  0.90 


22  10 


OUTPUT  CONTROL  VARIABLES 
IPRNT  0 

IPLOT  0 

QSCAL  0 . 


PRINT  CONTROL 
PLOT  CONTROL 
HYDROGRAPH  PLOT  SCALE 


IT  HYDROGRAPH  TIME  DATA 


NMIN 

5 

I  DATE 

1 

0 

ITIME 

0000 

NQ 

300 

NDDATE 

2 

0 

NDTIME 

0055 

ICENT 

19 

MINUTES  IN  COMPUTATION  INTERVAL 
STARTING  DATE 
STARTING  TIME 

NUMBER  OF  HYDROGRAPH  ORDINATES 
ENDING  DATE 
ENDING  TIME 
CENTURY  MARK 


COMPUTATION  INTERVAL 
TOTAL  TIME  BASE 


.08  HOURS 
24.92  HOURS 


ENGLISH  UNITS 

DRAINAGE  AREA 
PRECIPITATION  DEPTH 
LENGTH,  ELEVATION 
FLOW 

STORAGE  VOLUME 
SURFACE  AREA 
TEMPERATURE 


SQUARE  MILES 

INCHES 

FEET 

CUBIC  FEET  PER  SECOND 

ACRE-FEET 

ACRES 

DEGREES  FAHRENHEIT 


JP 


MULTI-PLAN  OPTION 

NPLAN  1  NUMBER  OF  PLANS 


JR  MULTI -RATIO  OPTION 

RATIOS  OF  PRECIPITATION 
.90 


21  IN 


TIME  DATA  FOR  INPUT  TIME  SERIES 

JXMIN  5  TIME  INTERVAL  IN  MINUTES 

JXDATE  1  0  STARTING  DATE 

JXTIME  0  STARTING  TIME 


SUBBASIN  RUNOFF  DATA 

25  BA  SUBBASIN  CHARACTERISTICS 

TAREA  .54  SUBBASIN  AREA 


PRECIPITATION  DATA 


26  PB 


STORM  3.43  BASIN  TOTAL  PRECIPITATION 


27  PI  INCREMENTAL  PRECIPITATION  PATTERN 


02 

.04 

.01 

.02 

00 

.00 

.00 

.01 

01 

.00 

.00 

.00 

01 

.01 

.01 
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09 

.12 
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01 
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.02 

00 

.00 
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.00 

00 

.00 

02 

.02 

.01 

.00 

.00 

.00 

00 
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.01 

00 

.01 

.02 

.01 

.01 

.00 

00 

.01 

.03 

.03 

.06 

.09 

03 

.01 

.02 

.02 

.00 

.00 

02 

.01 

.01 

.02 

.01 

.01 

00 

.00 

.00 

.00 

.00 

.00 

35  LS 


SCS  LOSS  RATE 
STRTL 
CRVNBR 
RTIMP 


.50  INITIAL  ABSTRACTION 
80.10  CURVE  NUMBER 

.00  PERCENT  IMPERVIOUS  AREA 


36  UD 


SCS  DIMENSIONLESS  UNITGRAPH 
TLAG  . 16  LAG 


WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  .29* LAG 


UNIT  HYDROGRAPH 
11  END-OF-PERIOD  ORDINATES 

321.  161.  80.  41.  20. 


459. 

5. 


1274  . 


1179 


631. 


11. 
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DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.07 

.07 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0  . 

1 

0010 

3 

.13 

.13 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.06 

.06 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.07 

.07 

.00 

0. 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.05 

.00 

0. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.02 

.02 

.00 

0. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.00 

.00 

.00 

0. 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.00 

.00 

.00 

0. 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.00 

.00 

.00 

0. 

* 

1 
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.00 

.  00 
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0. 
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0055 
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0. 
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0. 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 
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.02 
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0. 

* 
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167 
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.00 
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0. 
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0125 

18 

.03 
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0. 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.05 
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2. 

* 
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0. 
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5. 
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0. 

1 

0210 
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0  . 
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0  . 
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24  . 

* 

1 

1450 

179 

.00 

.00 

.00 

0. 

1 
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.02 
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29  . 

* 

1 
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0. 

1 

0230 
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.01 

.01 
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27. 

* 

1 
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.00 

0. 

1 

0235 

32 

.02 

.01 

.00 

21 . 

* 

1 

1505 
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.00 

.00 

.00 

0  . 

1 

0240 

33 

.05 

.04 

.01 

22. 

* 

1 
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.00 

.00 

.00 

0  . 

1 

0245 

34 

.03 

.02 

.  01 

30. 

* 

1 

1515 
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.00 

.00 

.00 

0  . 

1 

0250 

35 

.01 

.01 

.00 

31. 

* 

1. 

1520 
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.00 

.00 

.00 

0. 

1 

0255 

36 

.01 

.00 

.00 

24. 

* 

1 
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.00 

.00 

.00 

0. 

1 

0300 

37 

.04 

.03 

.01 

22. 

* 

1 

1530 

187 

.00 

.00 

.  00 

0. 

1 

0305 

38 

.09 

.06 

.03 

40. 

* 

1 

1535 

188 

.00 

.00 

.00 

0. 

1 

0310 

39 

.10 

.06 

.04 

77. 

* 

1 

1540 

189 

.00 

.00 

.00 

0. 

1 

0315 

40 

.20 

.11 

.08 

135. 

* 

1 

1545 

190 

.00 

.00 

.00 

0. 

1 

0320 

41 

.31 

.15 

.16 

249. 

* 

1 

1550 

191 

.00 

.00 

.  00 

0. 

1 

0325 

42 

.31 

.13 

.18 

419. 

* 

1 

1555 

192 

.00 

.00 

.  00 

0. 

1 

0330 

43 

.41 

.14 

.27 

612. 

* 

1 

1600 

193 

.00 

.00 

.00 

0. 

1 

0335 

44 

.12 

.04 

.08 

729. 

* 

1 

1605 

194 

.00 

.00 

.00 

0. 

1 

0340 

45 

.13 

.04 

.09 

644. 

* 

1 

1610 

195 

.00 

.00 

.00 

0. 

1 

0345 

46 

.11 

.03 

.08 

507. 

* 

1 

1615 

196 

.00 

.00 

.  00 

0. 

1 

0350 

47 

.02 

.01 

.02 

396  . 

* 

1 

1620 

197 

.00 

.00 

.00 

0. 

1 

0355 

48 

.05 

.01 

.04 

281 . 

* 

1 

1625 

198 

.00 

.00 

.00 

0. 

1 

0400 

49 

.05 

.01 

.04 

214. 

* 

1 

1630 

199 

.00 

.00 

.00 

0. 

1 

0405 

50 

.02 

.00 

.01 

179. 

* 

1 

1635 

200 

.00 

.00 

.00 

0. 

1 

0410 

51 

.01 

.00 

.01 

131. 

* 

1 

1640 

201 

.00 

.00 

.00 

0. 

1 

0415 

52 

.03 

.01 

.02 

94. 

* 

1 

1645 

202 

.00 

.00 

.00 

0. 

1 

0420 

53 

.03 

.01 

.02 

84. 

* 

1 

1650 

203 

.00 

.00 

.00 

0. 

1 

0425 

54 

.04 

.01 

.03 

89. 

* 

1 

1655 

204 

.00 

.00 

.00 

0. 

1 

0430 

55 

.08 

.02 

.06 

115. 

* 

1 

1700 

205 

.00 

.00 

.00 

0. 

1 

0435 

56 

.05 

.01 

.04 

154. 

* 

1 

1705 

206 

.00 

.00 

.00 

0. 

1 

0440 

57 

.04 

.01 

.03 

167. 

* 

1 

1710 

207 

.00 

.00 

.00 

0. 

1 

0445 

58 

.04 

.01 

.03 

155. 

* 

1 

1715 

208 

.00 

.00 

.00 

0. 

1 

0450 

59 

.07 

.02 

.05 

156. 

* 

1 

1720 

209 

.00 

.00 

.00 

0. 

1 

0455 

60 

.02 

.00 

.02 

161. 

* 

1 

1725 

210 

.00 

.00 

.00 

0. 

1 

0500 

61 

.02 

.00 

.02 

135. 

* 

1 

1730 

211 

.00 

.00 

.00 

0. 

1 

0505 

62 

.01 

.00 

.01 

99. 

* 

1 

1735 

212 

.00 

.00 

.00 

0. 

1 

0510 

63 

.01 

.00 

.01 

70. 

* 

1 

1740 

213 

.00 

.00 

.00 

0. 

1 

0515 

64 

.01 

.00 

.01 

48. 

* 

1 

1745 

214 

.00 

.00 

.00 

0. 

1 

0520 

65 

.00 

.00 

.00 

34. 

* 

1 

1750 

215 

.00 

.00 

.00 

0. 

1 

0525 

66 

.01 

.00 

.01 

27. 

* 

1 

1755 

216 

.00 

.00 

.00 

0. 

1 

0530 

67 

.00 

.00 

.00 

23. 

* 

1 

1800 

217 

.00 

.00 

.00 

0. 

1 

0535 

68 

.00 

.00 

.00 

17. 

* 

1 

1805 

218 

.00 

.00 

.00 

0. 

1 

0540 

69 

.00 

.00 

.00 

13. 

* 

1 

1810 

219 

.00 

.00 

.00 

0. 

1 

0545 

70 

.01 

.00 

.01 

14. 

1 

1815 

220 

.00 

.00 

.00 

0. 

1 

0550 

71 

.00 

.00 

.00 

17. 

* 

1 

1820 

221 

.00 

.00 

.00 

0. 

1 

0555 

72 

.00 

.00 

.00 

14. 

* 

1 

1825 

222 

.00 

.00 

.00 

0. 

1 

0600 

73 

.00 

.00 

.00 

12. 

* 

1 

1830 

223 

.00 

.00 

.00  . 

0. 

1 

0605 

74 

.00 

.00 

.00 

10. 

* 

1 

1835 

224 

.00 

.00 

.00 

0. 

1 

0610 

75 

.00 

.00 

.00 

7. 

* 

1 

1840 

225 

.00 

.00 

.00 

0. 

1 

0615 

76 

.00 

.00 

.00 

3. 

* 

1 

1845 

226 

.00 

.00 

.00 

0. 

1 

0620 

77 

.00 

.00 

.00 

2. 

* 

1 

1850 

227 

.00 

.00 

.00 

0. 

1 

0625 

78 

.00 

.00 

.00 

1. 

* 

1 

1855 

228 

.00 

.00 

.00 

0. 

1 

0630 

79 

.00 

.00 

.00 

0. 

* 

1 

1900 

229 

.00 

.00 

.00 

0. 

1 

0635 

80 

.00 

.00 

.00 

0. 

* 

1 

1905 

230 

.00 

.00 

.00 

0. 

1 

0640 

81 

.00 

.00 

.00 

0. 

* 

1 

1910 

231 

.00 

.00 

.00 

0. 

1 

0645 

82 

.00 

.00 

.00 

0. 

* 

1 

1915 

232 

.00 

.00 

.00 

0. 

1 

0650 

83 

.00 

.00 

.00 

0. 

* 

1 

1920 

233 

.00 

.00 

.00 

0. 

1 

0655 

84 

.00 

.00 

.00 

0. 

* 

1 

1925 

234 

.00 

.00 

.00 

0. 

1 

0700 

85 

.00 

.00 

.00 

0. 

* 

1 

1930 

235 

.00 

.00 

.00 

0. 

1 

0705 

86 

.00 

.00 

.00 

0. 

* 

1 

1935 

236 

.00 

.00 

.00 

0. 

1 

0710 

87 

.00 

.00 

.00 

0. 

* 

1 

1940 

237 

.00 

.00 

.00 

0. 

1 

0715 

88 

.00 

.00 

.00 

0. 

* 

1 

1945 

238 

.00 

.00 

.00 

0. 

1 

0720 

89 

.00 

.00 

.00 

0. 

* 

1 

1950 

239 

.00 

.00 

.00 

0. 
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1 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

0 

1 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

0 

1 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

0 

1 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

0 

1 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

.00 

.00 

0 

1 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

.00 

.00 

.00 

0 

1 

0755 

96 

.00 

.00 

.00 

0. 

* 

1 

2025 

246 

.00 

.00 

.00 

0 

1 

0800 

97 

.00 

.00 

.00 

0. 

* 

'  1 

2030 

247 

.00 

.  00 

.00 

0 

1 

0805 

98 

.00 

.00 

.00 

0. 

1 

2035 

248 

.00 

.00 

.00 

0 

1 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

0 

1 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

0 

1 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.00 

0 

1 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

0 

1 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2100 

253 

.00 

.00 

.00 

0 

1 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

0 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

0 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

0 

1 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

0 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

0 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

0 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

0 

1 

0920 

113 

.00 

.00 

.00 

0. 

1 

2150 

263 

.00 

.00 

.00 

0 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

0 

1 

0930 

115 

.00 

.00 

.00 

0  . 

* 

1 

2200 

265 

.00 

.00 

.00 

0 

1 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

0 

1 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

0 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0 

1 

0950 

119 

.00 

.00 

.00 

0. 

1 

2220 

269 

.00 

.00 

.00 

0 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

0 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

0 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0 

1 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

0 

1 

1015 

124 

.00 

.00 

.00 

0  . 

* 

1 

2245 

274 

.00 

.00 

.00 

0 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.00 

.00 

0 

1 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

0 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

0 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

0 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

£325 

282 

.00 

.00 

.00 

0 

1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0 

1 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0 

1 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

22  50 

287 

.00 

.00 

.00 

0 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

0 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0 

1 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

0 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

0 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

0 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

0 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

0 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

0 

********* 

**  *** 

******** 

************ 

********** 

****** 

******** 

******** 

********* 

******* 

****** 

*********** 

*********** 

*  *  *  • 

TOTAL 

RAINFALL  = 

3.43,  TOTAL 

LOSS  = 

1.84,  TOTAL 

EXCESS  = 

1.59 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

2  4 -HR 

72-HR 

24.92-HR 

(CFS) 

(HR) 

(CFS) 

729. 

3.58 

92. 

23. 

22. 

22. 

(INCHES) 

1.588 

1.588 

1.588 

1.588 

(AC-FT) 

46. 

46. 

46. 

46. 

CUMULATIVE  AREA  =  .54  SQ  MI 


WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  . 29*LAG 


HYDROGRAPH  AT  STATION  2 

PLAN  1,  RATIO  =  .90 


*  ** 

********* 

***** 

********** 

****** 

*********** 

******** 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

1 

0005 

2 

.06 

.06 

.00 

0. 

1 

0010 

3 

.  11 

.11 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

1 

0020 

5 

.05 

.05 

.00 

0. 

*  *  *  * 

*  *  *  *  * 

*  *  *  *  » 

********** 

****** 

*********** 

******* 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 
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1 

0025 

6 

.06 

.06 

.00 

1 

0030 

7 

.05 

.05 

.00 

1 

0035 

8 

.02 

.02 

.00 

1 

0040 

9 

.00 

.00 

.00 

1 

0045 

10 

.00 

.00 

.00 

1 

0050 

11 

.00 

.00 

.00 

1 

0055 

12 

.00 

"  .00 

.00 

1 

0100 

13 

.00 

.00 

.00 

1 

0105 

14 

.01 

.01 

.00 

1 

0110 

15 

.02 

.02 

.00 

1 

0115 

16 

.01 

.01 

.00 

1 

0120 

17 

.02 

.02 

.00 

1 

0125 

18 

.03 

.03 

.00 

1 

0130 

19 

.04 

.04 

.00 

1 

0135 

20 

.03 

.03 

.00 

1 

0140 

21 

.03 

.03 

.00 

1 

0145 

22 

.02 

.02 

.00 

1 

0150 

23 

.01 

.01 

.00 

1 

0155 

24 

.00 

.00 

.00 

1 

0200 

25 

.00 

.00 

.00 

1 

0205 

26 

.01 

.01 

.00 

1 

0210 

27 

.03 

.03 

.00 

1 

0215 

28 

.05 

.04 

.01 

1 

0220 

29 

.04 

.03 

.01 

1 

0225 

30 

.02 

.02 

.00 

1 

0230 

31 

.01 

.01 

.00 

1 

0235 

32 

.02 

.01 

.00 

1 

0240 

33 

.04 

.03 

.01 

1 

0245 

34 

.02 

.02 

.01 

1 

0250 

35 

.01 

.01 

.00 

1 

0255 

36 

.01 

.00 

.00 

1 

0300 

37 

.04 

.03 

.01 

1 

0305 

38 

.08 

.06 

.02 

1 

0310 

39 

.09 

.06 

.03 

1 

0315 

40 

.18 

.11 

.07 

1 

0320 

41 

.28 

.15 

.13 

1 

0325 

42 

.28 

.13 

.  15 

1 

0330 

43 

.37 

.14 

.23 

1 

0335 

44 

.10 

.04 

.07 

1 

0340 

45 

.11 

.04 

.08 

1 

0345 

46 

.  10 

.03 

.07 

1 

0350 

47 

.02 

.01 

.02 

1 

0355 

48 

.05 

.01 

.03 

1 

0400 

49 

.05 

.01 

.03 

1 

0405 

50 

.02 

.00 

.01 

1 

0410 

51 

.01 

.00 

.01 

1 

0415 

52 

.02 

.01 

.02 

1 

0420 

53 

.02 

.01 

.02 

1 

0425 

54 

.04 

.01 

.03 

1 

0430 

55 

.07 

.02 

.05 

1 

0435 

56 

.05 

.01 

.04 

1 

0440 

57 

.03 

.01 

.03 

1 

0445 

58 

.04 

.01 

.03 

1 

0450 

59 

.06 

.02 

.05 

1 

0455 

60 

.02 

.00 

.01 

1 

0500 

61 

.02 

.00 

.01 

1 

0505 

62 

.01 

.00 

.01 

1 

0510 

63 

.01 

.00 

.00 

1 

0515 

64 

.01 

.00 

.00 

1 

0520 

65 

.00 

.00 

.00 

1 

0525 

66 

.01 

.00 

.01 

1 

0530 

67 

.00 

.00 

.00 

1 

0535 

68 

.00 

.00 

.00 

1 

0540 

69 

.00 

.00 

.00 

1 

0545 

70 

.01 

.00 

.01 

1 

0550 

71 

.00 

.00 

.00 

1 

0555 

72 

.00 

.00 

.00 

1 

0600 

73 

.00 

.00 

.00 

1 

0605 

74 

.00 

.00 

.00 

1 

0610 

75 

.00 

.00 

.00 

1 

0615 

76 

.00 

.00 

.00 

1 

0620 

77 

.00 

.00 

.00 

1 

0625 

78 

.00 

.00 

.00 

1 

0630 

79 

.00 

.00 

.00 

1 

0635 

80 

.00 

.00 

.00 

1 

0640 

81 

.00 

.00 

.00 

1 

0645 

82 

.00 

.00 

.00 

1 

0650 

83 

.00 

.00 

.00 

1 

0655 

84 

.00 

.00 

.00 

1 

0700 

85 

.00 

.00 

.00 

1 

0705 

86 

.00 

.00 

.00 

1 

0710 

87 

.00 

.00 

.00 

1 

0715 

88 

.00 

.00 

.00 

1 

0720 

89 

.00 

.00 

.00 

1 

0725 

90 

.00 

.00 

.00 

1 

0730 

91 

.00 

.00 

.00 

1 

0735 

92 

.00 

.00 

.00 

1 

0740 

93 

.00 

.00 

.00 

1 

0745 

94 

.00 

.00 

.00 

1 

0750 

95 

.00 

.00 

.00 

1 

0755 

96 

.00 

.00 

.00 

1 

0800 

97 

.00 

.00 

.00 

1 

0805 

98 

.00 

.00 

.00 

1 

0810 

99 

.00 

.00 

.00 

1 

0815 

100 

.00 

.00 

.00 

1 

0820 

101 

.00 

.00 

.00 

1 

0825 

102 

.00 

.00 

.00 

1 

0830 

103 

.00 

.00 

.00 

1 

0835 

104 

.00 

.00 

.00 

* 

1 

1255 

156 

.00 

.00 

.00 

0 

* 

1 

1300 

157 

.00 

.00 

.00 

0 

* 

1 

1305 

158 

.00 

.00 

.00 

0 

* 

1 

1310 

159 

.00 

.00 

.00 

0 

* 

1 

1315 

160 

.00 

.00 

.00 

0 

* 

1 

1320 

161 

'  .00 

.  00 

.00 

0 

* 

1 

1325 

162 

.00 

.00 

.00 

0 

* 

1 

1330 

163 

.00 

.00 

.00 

0 

* 

1 

1335 

164 

.00 

.00 

.00 

0 

* 

1 

1340 

165 

.00 

.00 

.00 

0 

* 

1 

1345 

166 

.00 

.00 

.00 

0 

* 

1 

1350 

167 

.00 

.00 

.00 

0 

* 

1 

1355 

168 

.00 

.00 

.00 

0 

* 

1 

1400 

169 

.00 

.00 

.00 

0 

* 

1 

1405 

170 

.00 

.00 

.00 

0 

* 

1 

1410 

171 

.00 

.00 

.00 

0 

* 

1 

1415 

172 

.00 

.00 

.00 

0 

* 

1 

1420 

173 

.00 

.00 

.00 

0 

* 

1 

1425 

174 

.00 

.00 

.00 

0 

* 

1 

1430 

175 

.00 

.00 

.00 

0 

* 

1 

1435 

176 

.00 

.00 

.00 

0 

* 

1 

1440 

177 

.00 

.00 

.00 

0 

1 

1445 

178 

.00 

.00 

.00 

0 

* 

1 

1450 

179 

.00 

.00 

.00 

0 

* 

1 

1455 

180 

.00 

.00 

.00 

0 

* 

1 

1500 

181 

.00 

.00 

.00 

0 

* 

1 

1505 

182 

.00 

.00 

.00 

0 

* 

1 

1510 

183 

.00 

.00 

.00 

0 

* 

1 

1515 

184 

.00 

.00 

.00 

0 

* 

1 

1520 

185 

.00 

.00 

.00 

0 

* 

1 

1525 

186 

.00 

.00 

.00 

0 

* 

1 

1530 

187 

.00 

.00 

.00 

0 

* 

1 

1535 

188 

.00 

.00 

.00 

0 

1 

1540 

189 

.00 

.00 

.00 

0 

* 

1 

1545 

190 

.00 

.00 

.00 

0 

* 

1 

1550 

191 

.00 

.00 

.00 

0 

* 

1 

1555 

192 

.00 

.00 

.00 

0 

* 

1 

1600 

193 

.00 

.00 

.00 

0 

* 

1 

1605 

194 

.00 

.00 

.00 

0 

* 

1 

1610 

195 

.00 

.00 

.00 

0 

* 

1 

1615 

196 

.00 

.00 

.00 

0 

* 

1 

1620 

197 

.00 

.00 

.00 

0 

* 

1 

1625 

198 

.00 

.00 

.00 

0 

* 

1 

1630 

199 

.00 

.00 

.00 

0 

* 

1 

1635 

200 

.00 

.00 

.00 

0 

* 

1 

1640 

201 

.00 

.00 

.00 

0 

* 

1 

1645 

202 

.00 

.00 

.00 

0 

* 

1 

1650 

203 

.00 

.00 

.00 

0 

* 

1 

1655 

204 

.00 

.00 

.00 

0 

* 

1 

1700 

205 

.00 

.00 

.00 

0 

* 

1 

1705 

206 

.00 

.00 

.00 

0 

* 

1 

1710 

207 

.00 

.00 

.00 

0 

* 

1 

1715 

208 

.00 

.00 

.00 

0 

* 

1 

1720 

209 

.00 

.00 

.00 

0 

* 

1 

1725 

210 

.00 

.00 

.00 

0 

* 

1 

1730 

2*11 

.00 

.00 

.00 

0 

* 

1 

1735 

212 

.00 

.00 

.00 

0 

* 

1 

1740 

213 

.00 

.00 

.00 

0 

* 

1 

1745 

214 

.00 

.00 

.00 

0 

* 

1 

1750 

215 

.00 

.00 

.00 

0 

* 

1 

1755 

216 

.00 

.00 

.00 

0 

* 

1 

1800 

217 

.00 

.00 

.00 

0 

* 

1 

1805 

218 

.00 

.00 

.00 

0 

* 

1 

1810 

219 

.00 

.00 

.00 

0 

1 

1815 

220 

.00 

.00 

.00 

0 

* 

1 

1820 

221 

.00 

.00 

.00 

0 

* 

1 

1825 

222 

.00 

.00 

.00 

0 

* 

1 

1830 

223 

.00 

.00 

.00 

0 

* 

1 

1835 

224 

.00 

.00 

.00 

0 

* 

1 

1840 

225 

.00 

.00 

.00 

0 

* 

1 

1845 

226 

.00 

.00 

.00 

0 

* 

1 

1850 

227 

.00 

.00 

.00 

0 

* 

1 

1855 

228 

.00 

.00 

.00 

0 

* 

1 

1900 

229 

.00 

.00 

.00 

0 

* 

1 

1905 

230 

.00 

.00 

.00 

0 

* 

1 

1910 

231 

.00 

.00 

.00 

0 

* 

1 

1915 

232 

.00 

.00 

.00 

0 

* 

1 

1920 

233 

.00 

.00 

.00 

0 

* 

1 

1925 

234 

.00 

.00 

.00 

0 

* 

1 

1930 

235 

.00 

.00 

.00 

0 

* 

1 

1935 

236 

.00 

.00 

.00 

0 

* 

1 

1940 

237 

.00 

.00 

.00 

0 

* 

1 

1945 

238 

.00 

.00 

.00 

0 

* 

1 

1950 

239 

.00 

.00 

.00 

0 

* 

1 

1955 

240 

.00 

.00 

.00 

0 

* 

1 

2000 

241 

.00 

.00 

.00 

0 

* 

1 

2005 

242 

.00 

.00 

.00 

0 

* 

1 

2010 

243 

.00 

.00 

.00 

0 

* 

1 

2015 

244 

.00 

.00 

.00 

0 

* 

1 

2020 

245 

.00 

.00 

.00 

0 

* 

1 

2025 

246 

.00 

.00 

.00 

0 

* 

1 

2030 

247 

.00 

.00 

.00 

0 

1 

2035 

248 

.00 

.00 

.00 

0 

* 

1 

2040 

249 

.00 

.00 

.00 

0 

* 

1 

2045 

250 

.00 

.00 

.00 

0 

* 

1 

2050 

251 

.00 

.00 

.00 

0 

* 

1 

2055 

252 

.00 

.00 

.00 

0 

* 

1 

2100 

253 

.00 

.00 

.00 

0 

* 

1 

2105 

254 

.00 

.00 

.00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

3 

4 

5 

4 

3 

2 

4 

9 

16 

20 

18 

15 

15 

22 

23 

18 

16 

30 

59 

105 

199 

341 

506 

609 

542 

429 

336 

239 

183 

153 

112 

81 

72 

76 

99 

133 

144 

134 

134 

139 

117 

86 

61 

42 

30 

23 

20 

15 

11 

13 

15 

12 

10 

9 

6 

3 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

0 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

0 

1 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

0 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

0 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

.  1 

2140 

261 

.00 

.00 

.00 

0 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

0 

1 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

0 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

0 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.00 

0 

1 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

0 

1 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

0 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0 

1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

0 

1 

0955 

120 

.00 

.00 

.00 

0. 

1 

2225 

270 

.00 

.00 

.00 

0 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

0 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0 

1 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

0 

1 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

.00 

.00 

.00 

0 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.00 

.00 

0 

1 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

0 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

0 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

0 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

0 

1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0 

1 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0 

1 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

2350 

287 

.00 

.00 

.00 

0 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

0 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0 

1 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

0 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

0 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

0 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.  00 

0 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

.0050 

299 

.00 

.00 

.00 

0 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

0 

*  * 

********* 

******* 

********* 

********* 

*  *  *  * 

*********** 

******** 

*********** 

******* 

****** 

******** 

******** 

******* 

********* 

TOTAL 

RAINFALL  = 

3.09,  TOTAL 

LOSS  = 

1.76,  TOTAL 

EXCESS  = 

1.32 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24.92-HR 

(CFS) 

(HR) 

(CFS) 

609. 

3.58 

77. 

19. 

18. 

18. 

(INCHES) 

1.322 

1.322 

1.322 

1.322 

(AC-FT) 

38. 

38. 

38. 

38. 

CUMULATIVE 

AREA  = 

.54  SQ  MI 

37  KK  *  3  * 


SUBBASIN  RUNOFF  DATA 

38  BA  SUBBASIN  CHARACTERISTICS 

TAREA  .34  SUBBASIN  AREA 

PRECIPITATION  DATA 

26  PB  STORM  3.43  BASIN  TOTAL  PRECIPITATION 

27  PI  INCREMENTAL  PRECIPITATION  PATTERN 


.02 

.04 

.01 

.02 

.02 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

.01 

.01 

.01 

.01 

.01 

.01 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.01 

.00 

.01 

.01 

.01 

.00 

.00 

.01 

.03 

.03 

.06 

.09 

.09 

.  12 

.03 

.04 

.03 

.01 

.02 

.02 

.00 

.00 

.01 

.01 

.01 

.02 

.02 

.01 

.01 

.02 

.01 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

LOSS  RATE 

STRTL 

.42 

INITIAL 

ABSTRACTION 

CRVNBR 

82.70 

CURVE  NUMBER 

RTIMP 

.00 

PERCENT 

IMPERVIOUS 

AREA 
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40  UD  SCS  DIMENSIONLESS  UNITGRAPH 

TLAG  . 15  LAG 


WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  .29* LAG 

UNIT  HYDROGRAPH 
11  END-OF-PERIOD  ORDINATES 

330.  859.  736.  362.  179.  87.  42.  21.  10.  5. 

1. 


HYDROGRAPH  AT  STATION  3 


*  *  * 

********* 

******* 

******** 

****** 

********** 

********* 

************ 

******** 

****** 

***** 

******** 

******** 

******** 

********** 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.07 

.07 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.13 

.  13 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.06 

.06 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.07 

.07 

.00 

0. 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.05 

.00 

0. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.02 

.02 

.00 

0. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.00 

.00 

.00 

0. 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.00 

.00 

.00 

0. 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.00 

.00 

.00 

0. 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.00 

.00 

.00 

0. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.00 

.00 

.00 

0. 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

0. 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.02 

.02 

.00 

1. 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

1 

0115 

16 

.01 

.01 

.00 

1. 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

1 

0120 

17 

.02 

.02 

.00 

2. 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.03 

.03 

.00 

3. 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.05 

.04 

.01 

6. 

1 

1400 

169 

.00 

.00 

.00 

0. 

1 

0135 

20 

.03 

.03 

.00 

10. 

* 

1 

1405 

170 

.00 

.00 

.00 

0. 

1 

0140 

21 

.03 

.03 

.01 

12. 

* 

1 

1410 

171 

.00 

.00 

.00 

0. 

1 

0145 

22 

.02 

.02 

.00 

13. 

* 

1 

1415 

172 

.00 

.00 

.00 

0. 

1 

0150 

23 

.01 

.01 

.00 

12. 

* 

1 

1420 

173 

.00 

.00 

.00 

0. 

1 

0155 

24 

.00 

.00 

.00 

9. 

1 

1425 

174 

.00 

.00 

.00 

0. 

1 

0200 

25 

.00 

.00 

.00 

5. 

* 

1 

1430 

175 

.00 

.00 

.00 

0. 

1 

0205 

26 

.01 

.01 

.00 

4. 

* 

1 

1435 

176 

.00 

.00 

.00 

0  . 

1 

0210 

27 

.03 

.03 

.01 

6  . 

* 

1 

1440 

177 

.00 

.00 

.00 

0. 

1 

0215 

28 

.05 

.04 

.01 

14  . 

* 

1 

1445 

178 

.00 

.00 

.00 

0  . 

1 

0220 

29 

.04 

.03 

.01 

23. 

* 

1 

1450 

179 

.00 

.00 

.00 

0. 

1 

0225 

30 

.03 

.02 

.01 

26. 

* 

1 

1455 

180 

.00 

.00 

.00 

0. 

1 

0230 

31 

.01 

.00 

.00 

23. 

* 

1 

1500 

181 

.00 

.00 

.00 

0. 

1 

0235 

32 

.02 

.01 

.01 

17. 

* 

1 

1505 

182 

.00 

.00 

.00 

0  . 

1 

0240 

33 

.05 

.03 

.02 

19. 

* 

1 

1510 

183 

.00 

.00 

.00 

0. 

1 

0245 

34 

.03 

.02 

.01 

25. 

* 

1 

1515 

184 

.00 

.00 

.00 

0. 

1 

0250 

35 

.01 

.01 

.00 

26. 

* 

1 

1520 

185 

.00 

.00 

.00 

0. 

1 

0255 

36 

.01 

.00 

.00 

19. 

* 

1 

1525 

186 

.00 

.00 

.00 

0. 

1 

0300 

37 

.04 

.03 

.02 

18. 

* 

1 

1530 

187 

.00 

.00 

.00 

0. 

1 

0305 

38 

.09 

.05 

.04 

33. 

* 

1 

1535 

188 

.00 

.00 

.00 

0. 

1 

0310 

39 

.  10 

.06 

.05 

63. 

* 

1 

1540 

189 

.00 

.00 

.00 

0. 

1 

0315 

40 

.20 

.10 

.  10 

108. 

* 

1 

1545 

190 

.00 

.00 

.00 

0. 

1 

0320 

41 

.31 

.13 

.  18 

196. 

* 

1 

1550 

191 

.00 

.00 

.  00 

0. 

1 

0325 

42 

.31 

.11 

.20 

319. 

* 

1 

1555 

192 

.00 

.00 

.00 

0. 

1 

0330 

43 

.41 

.12 

.29 

451 . 

* 

1 

1600 

193 

.00 

.00 

.00 

0. 

1 

0335 

44 

.12 

.03 

.09 

518. 

* 

1 

1605 

194 

.00 

.00 

.00 

0. 

1 

0340 

45 

.13 

.03 

.  10 

440. 

* 

1 

1610 

195 

.00 

.00 

.00 

0. 

1 

0345 

46 

.11 

.02 

.08 

338. 

* 

1 

1615 

196 

.00 

.00 

.00 

0. 

1 

0350 

47 

.02 

.01 

.02 

260. 

* 

1 

1620 

197 

.00 

.00 

.00 

0. 

1 

0355 

48 

.05 

.01 

.04 

181. 

* 

1 

1625 

198 

.00 

.00 

.00 

0. 

1 

0400 

49 

.05 

.01 

.04 

139. 

* 

1 

1630 

199 

.00 

.00 

.00 

0. 

1 

0405 

50 

.02 

.00 

.01 

116. 

* 

1 

1635 

200 

.00 

.00 

.00 

0. 

1 

0410 

51 

.01 

.00 

.01 

83. 

* 

1 

1640 

201 

.00 

.00 

.00 

0. 

1 

0415 

52 

.03 

.01 

.02 

60. 

* 

1 

1645 

202 

.00 

.00 

.00 

0. 

1 

0420 

53 

.03 

.01 

.02 

55. 

* 

1 

1650 

203 

.00 

.00 

.00 

0. 

1 

0425 

54 

.04 

.01 

.03 

60. 

* 

1 

1655 

204 

.00 

.00 

.00 

0. 

1 

0430 

55 

.08 

.01 

.06 

79. 

* 

1 

1700 

205 

.00 

.00 

.00 

0. 

1 

0435 

56 

.05 

.01 

.04 

106. 

* 

1 

1705 

206 

.00 

.00 

.00 

0. 

1 

0440 

57 

.04 

.01 

.03 

112. 

* 

1 

1710 

207 

.00 

.00 

.00 

0. 

1 

0445 

58 

.04 

.01 

.04 

103. 

* 

1 

1715 

208 

.00 

.00 

.00 

0. 

1 

0450 

59 

.07 

.01 

.06 

104. 

* 

1 

1720 

209 

.00 

.00 

.00 

0. 

1 

0455 

60 

.02 

.00 

.02 

108. 

* 

1 

1725 

210 

.00 

.00 

.00 

0. 

1 

0500 

61 

.02 

.00 

.02 

88. 

* 

1 

1730 

211 

.00 

.00 

.00 

0. 

1 

0505 

62 

.01 

.00 

.01 

63. 

* 

1 

1735 

212 

.00 

.00 

.00 

0. 

1 

0510 

63 

.01 

.00 

.01 

44. 

* 

1 

1740 

213 

.00 

.00 

.00 

0. 

1 

0515 

64 

.01 

.00 

.01 

30. 

* 

1 

1745 

214 

.00 

.00 

.00 

0. 

1 

0520 

65 

.00 

.00 

.00 

21. 

* 

1 

1750 

215 

.00 

.00 

.00 

0. 

1 

0525 

66 

.01 

.00 

.01 

17. 

* 

1 

1755 

216 

.00 

.00 

.00 

0. 

1 

0530 

67 

.00 

.00 

.00 

15. 

1 

1800 

217 

.00 

.00 

.00 

0. 

1 

0535 

68 

.00 

.00 

.00 

11. 

* 

1 

1805 

218 

.00 

.00 

.00 

0. 

1 

0540 

69 

.00 

.00 

.00 

8. 

* 

1 

1810 

219 

.00 

.00 

.00 

0. 

1 

0545 

70 

.01 

.00 

.01 

10. 

* 

1 

1815 

220 

.00 

.00 

.00 

0. 

1 

0550 

71 

.00 

.00 

.00 

12. 

* 

1 

1820 

221 

.00 

.00 

.00 

0. 

1 

0555 

72 

.00 

.00 

.00 

9. 

* 

1 

1825 

222 

.00 

.00 

.00 

0. 

1 

0600 

73 

.00 

.00 

.00 

7. 

* 

1 

1830 

223 

.00 

.00 

.00 

0. 

1 

0605 

74 

.00 

.00 

.00 

7. 

* 

1 

1835 

224 

.00 

.00 

.00 

0. 
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1 

0610 

75 

.00 

.00 

.00 

4. 

★ 

1 

1840 

225 

.00 

1 

0615 

76 

.00 

.00 

.00 

2. 

* 

1 

1845 

226 

.00 

1 

0620 

77 

.00 

.00 

.00 

1 . 

* 

1 

1850 

227 

.00 

1 

0625 

78 

.00 

.00 

.00 

0. 

* 

1 

1855 

228 

.00 

1 

0630 

79 

.00 

.00 

.00 

0  . 

* 

1 

1900 

229 

.00 

1 

0635 

80 

.00 

.00 

.00 

0. 

* 

1  , 

1905 

230 

.00 

1 

0640 

81 

.00 

.00 

.00 

0. 

* 

•  1 

1910 

231 

.00 

1 

0645 

82 

.00 

.00 

.00 

0. 

* 

1 

1915 

232 

.00 

1 

0650 

83 

.00 

.00 

.00 

0. 

* 

1 

1920 

233 

.00 

1 

0655 

84 

.00 

.00 

.00 

0. 

* 

1 

1925 

234 

.00 

1 

0700 

85 

.00 

.00 

.00 

0. 

* 

1 

1930 

235 

.00 

1 

0705 

86 

.00 

.00 

.00 

0. 

* 

1 

1935 

236 

.00 

1 

0710 

87 

.00 

.00 

.00 

0. 

* 

1 

1940 

237 

.00 

1 

0715 

88 

.00 

.00 

.00 

0. 

* 

1 

1945 

238 

.00 

1 

0720 

89 

.00 

.00 

.00 

0. 

* 

1 

1950 

239 

.00 

1 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

1 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

1 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

1 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

1 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

1 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

.00 

1 

0755 

96 

.00 

.00 

.00 

0. 

* 

1 

2025 

246 

.00 

1 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

1 

0805 

98 

.00 

.00 

.00 

0. 

* 

1 

2035 

248 

.00 

1 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

1 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

1 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

1 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

1 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2100 

253 

.00 

1 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

1 

0900 

109 

.00 

.00 

.00 

0  . 

* 

1 

2130 

259 

.00 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

1 

0910 

111 

.00 

.00 

.  00 

0. 

★ 

1 

2140 

261 

.00 

1 

0915 

112 

.00 

.00 

.  00 

0. 

* 

1 

2145 

262 

.00 

1 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

1 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

1 

0940 

117 

.00 

.00 

.00 

0. 

1 

2210 

267 

.00 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2il5 

268 

.00 

1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

1 

1010 

123 

.00 

.00 

.00 

0. 

1 

2240 

273 

.00 

1 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

.00 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

1 

1025 

126 

.00 

.00 

.00 

0. 

★ 

1 

2255 

276 

.00 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

1 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

1 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

2350 

287 

.00 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

1 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

1 

1200 

145 

•  .00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

00 

.00 

,00 

.00 

00 

.00 

,00 

.00 

00 

.00 

00 

.00 

,00 

.00 

,00 

.00 

,00 

.00 

,00 

.00 

,00 

.00 

,00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
c . 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


TOTAL 

RAINFALL  = 

3.43,  TOTAL 

LOSS  = 

1.65,  TOTAL 

EXCESS  = 

1.78 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24.92-HR 

( CFS ) 

(HR) 

(CFS) 

518. 

3.58 

65. 

16. 

16. 

16. 

(INCHES) 

1.777 

1.777 

1.777 

1.777 

(AC-FT) 

32. 

32. 

32. 

32. 

CUMULATIVE 

AREA  = 

.34  SQ  MI 

WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  .29* LAG 
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HYDROGRAPH  AT  STATION  3 

PLAN  1,  RATIO  =  .90 


*** 

********* 

******* 

******** 

****** 

******** 

************ 

******* 

************ 

****** 

***** 

******** 

******** 

********* 

********** 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.06 

.06 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.11 

.  11 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.05 

.05 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.06 

.06 

.00 

0. 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.05 

.00 

0. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.02 

.02 

.00 

0. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.00 

.00 

.00 

0. 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.00 

.00 

.00 

0. 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.00 

.00 

.00 

0. 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.00 

.00 

.00 

0. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.00 

.00 

.00 

0. 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

0. 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.02 

.02 

.00 

0. 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

1 

0115 

16 

.01 

.01 

.00 

0. 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

1 

0120 

17 

.02 

.02 

.00 

0. 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.03 

.03 

.00 

1 . 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.04 

.04 

.00 

3. 

* 

1 

1400 

169 

.00 

.00 

.00 

0. 

1 

0135 

20 

.03 

.02 

.00 

5. 

* 

1 

1405 

170 

.00 

.00 

.00 

0. 

1 

0140 

21 

.03 

.02 

.00 

7. 

* 

1 

1410 

171 

.00 

.00 

.00 

0. 

1 

0145 

22 

.02 

.02 

.00 

8. 

* 

1 

1415 

172 

.00 

.00 

.00 

0. 

1 

0150 

23 

.01 

.01 

.00 

8. 

* 

1 

1420 

173 

.00 

.00 

.00 

0. 

1 

0155 

24 

.00 

.00 

.00 

6  . 

* 

1 

1425 

174 

.00 

.00 

.00 

0. 

1 

0200 

25 

.00 

.00 

.00 

4  . 

* 

1 

1430 

175 

.00 

.00 

.00 

0. 

1 

0205 

26 

.01 

.01 

.00 

3. 

* 

1 

1435 

176 

.00 

.00 

.00 

0. 

1 

0210 

27 

.03 

.03 

.01 

5. 

* 

1 

1440 

177 

.00 

.00 

.00 

0. 

1 

0215 

28 

.05 

.04 

.01 

10. 

* 

1 

1445 

178 

.00 

.00 

.00 

0. 

1 

0220 

29 

.04 

.03 

.01 

16. 

* 

1 

1450 

179 

.00 

.00 

.00 

0. 

1 

0225 

30 

.02 

.02 

.01 

19. 

* 

1 

1455 

180 

.00 

.00 

.00 

0. 

1 

0230 

31 

.01 

.00 

.00 

17. 

1 

1500 

181 

.00 

.00 

.00 

0. 

1 

0235 

32 

.02 

.01 

.00 

13. 

1 

1505 

182 

.00 

.00 

.00 

0. 

1 

0240 

33 

.04 

.03 

.01 

14  . 

* 

1 

1510 

183 

.00 

.00 

.00 

0. 

1 

0245 

34 

.02 

.02 

.  01 

20. 

* 

1 

1515 

184 

.00 

.00 

.00 

0. 

1 

0250 

35 

.01 

.01 

.00 

20. 

* 

1 

1520 

185 

.00 

.00 

.00 

0  . 

1 

0255 

36 

.01 

.00 

.00 

15. 

* 

1 

1525 

186 

.00 

.00 

.00 

0. 

1 

0300 

37 

.04 

.02 

.01 

14. 

* 

1 

1530 

187 

.00 

.00 

.00 

0. 

1 

0305 

38 

.08 

.05 

.03 

26. 

* 

1 

1535 

188 

.00 

.00 

.  00 

0. 

1 

0310 

39 

.09 

.06 

.04 

50. 

* 

1 

1540 

189 

.00 

.00 

.00 

0. 

1 

0315 

40 

.18 

.  10 

.08 

87. 

* 

1 

1545 

190 

.00 

.00 

.00 

0. 

1 

0320 

41 

.28 

.13 

.  15 

160. 

* 

1 

1550 

191 

.00 

.00 

.00 

0. 

1 

0325 

42 

.28 

.11 

.  17 

265. 

* 

1 

1555 

192 

.00 

.00 

.00 

0. 

1 

0330 

43 

.37 

.12 

.25 

379. 

* 

1 

1600 

193 

.00 

.00 

.00 

0. 

1 

0335 

44 

.10 

.03 

.08 

439. 

* 

1 

1605 

194 

.00 

.00 

.00 

0. 

1 

0340 

45 

.11 

.03 

.08 

375. 

* 

1 

1610 

195 

.00 

.00 

.00 

0. 

1 

0345 

46 

.10 

.02 

.07 

289. 

* 

1 

1615 

196 

.00 

.00 

.00 

0  . 

1 

0350 

47 

.02 

.01 

.02 

223. 

* 

1 

1620 

197 

.00 

.00 

.00 

0. 

1 

0355 

48 

.05 

.01 

.04 

155. 

* 

1 

1625 

198 

.00 

.00 

.00 

0. 

1 

0400 

49 

.05 

.01 

.04 

120. 

* 

1 

1630 

199 

.00 

.00 

.00 

0. 

1 

0405 

50 

.02 

.00 

.01 

100. 

* 

1 

1635 

200 

.00 

.00 

.00 

0. 

1 

0410 

51 

.01 

.00 

.01 

72. 

* 

1 

1640 

201 

.00 

.00 

.00 

0. 

1 

0415 

52 

.02 

.01 

.02 

52. 

* 

1 

1645 

202 

.00 

.00 

.00 

0. 

1 

0420 

53 

.02 

.01 

.02 

47. 

* 

1 

1650 

203 

.00 

.00 

.00 

0. 

1 

0425 

54 

.04 

.01 

.03 

52. 

* 

1 

1655 

204 

.00 

.00 

.00 

0. 

1 

0430 

55 

.07 

.02 

.05 

69. 

* 

1 

1700 

205 

.00 

.00 

.00 

0. 

1 

0435 

56 

.05 

.01 

.04 

92. 

* 

1 

1705 

206 

.00 

.00 

.00 

0. 

1 

0440 

57 

.03 

.01 

.03 

98. 

* 

1 

1710 

207 

.00 

.00 

.00 

0. 

1 

0445 

58 

.04 

.01 

.03 

89. 

* 

1 

1715 

208 

.00 

.00 

.00 

0. 

1 

0450 

59 

.06 

.01 

.05 

91. 

* 

1 

1720 

209 

.00 

.00 

.00 

0. 

1 

0455 

60 

.02 

.00 

.01 

94. 

* 

1 

1725 

210 

.00 

.00 

.00 

0. 

1 

0500 

61 

.02 

.00 

.01 

77. 

* 

1 

1730 

211 

.00 

.00 

.00 

0. 

1 

0505 

62 

.01 

.00 

.01 

55. 

* 

1 

1735 

212 

.00 

.00 

.00 

0. 

1 

0510 

63 

.01 

.00 

.00 

39. 

* 

1 

1740 

213 

.00 

.00 

.00 

0. 

1 

0515 

64 

.01 

.00 

.00 

26. 

* 

1 

1745 

214 

.00 

.00 

.00 

0. 

1 

0520 

65 

.00 

.00 

.00 

19. 

* 

1 

1750 

215 

.00 

.00 

.00 

0. 

1 

0525 

66 

.01 

.00 

.01 

15. 

* 

1 

1755 

216 

.00 

.00 

.00 

0. 

1 

0530 

67 

.00 

.00 

.00 

13  . 

* 

1 

1800 

217 

.00 

.00 

.00 

0. 

1 

0535 

68 

.00 

.00 

.00 

10. 

* 

1 

1805 

218 

.00 

.00 

.00 

0. 

1 

0540 

69 

.00 

.00 

.00 

7. 

* 

1 

1810 

219 

.00 

.00 

.00 

0. 

1 

0545 

70 

.01 

.00 

.01 

8. 

* 

1 

1815 

220 

.00 

.00 

.00 

0. 

1 

0550 

71 

.00 

.00 

.00 

10. 

* 

1 

1820 

221 

.00 

.00 

.00 

0. 

1 

0555 

72 

.00 

.00 

.00 

8. 

* 

1 

1825 

222 

.00 

.00 

.00 

0. 

1 

0600 

73 

.00 

.00 

.00 

7. 

* 

1 

1830 

223 

.00 

.00 

.00 

0. 

1 

0605 

74 

.00 

.00 

.00 

6. 

* 

1 

1835 

224 

.00 

.00 

.00 

0. 

1 

0610 

75 

.00 

.00 

.00 

4  . 

* 

1 

1840 

225 

.00 

.00 

.00 

0. 

1 

0615 

76 

.00 

.00 

.00 

2. 

* 

1 

1845 

226 

.00 

.00 

.00 

0. 

1 

0620 

77 

.00 

.00 

.00 

1 . 

* 

1 

1850 

227 

.00 

.00 

.00 

0. 

1 

0625 

78 

.00 

.00 

.00 

0. 

* 

1 

1855 

228 

.00 

.00 

.00 

0. 

1 

0630 

79 

.00 

.00 

.00 

0. 

* 

1 

1900 

229 

.00 

.00 

.00 

0. 

1 

0635 

80 

.00 

.00 

.00 

0. 

* 

1 

1905 

230 

.00 

.00 

.00 

0. 

1 

0640 

81 

.00 

.00 

.00 

0. 

* 

1 

1910 

231 

.00 

.00 

.00 

0. 

1 

0645 

82 

.00 

.00 

.00 

0. 

* 

1 

1915 

232 

.00 

.00 

.00 

0. 

1 

0650 

83 

.00 

.00 

.00 

0. 

* 

1 

1920 

233 

.00 

.00 

.00 

0. 

1 

0655 

84 

.00 

.00 

.00 

0. 

* 

1 

1925 

234 

.00 

.00 

.00 

0. 

1 

0700 

85 

.00 

.00 

.00 

0. 

* 

1 

1930 

235 

.00 

.00 

.00 

0. 

1 

0705 

86 

.00 

.00 

.00 

0. 

* 

1 

1935 

236 

.00 

.00 

.00 

0. 

1 

0710 

87 

.00 

.00 

.00 

0. 

* 

1 

1940 

237 

.00 

.00 

.00 

0. 

1 

0715 

88 

.00 

.00 

.00 

0. 

* 

1 

1945 

238 

.00 

.00 

.00 

0. 

1 

0720 

89 

.00 

.00 

.00 

0. 

* 

1 

1950 

239 

.00 

.00 

.00 

0. 
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1 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

0 

1 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

0 

1 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

0 

1 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

0 

1 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

-  .00 

.00 

0 

1 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

.00 

.00 

.00 

0 

1 

0755 

96 

.00 

.00 

.00 

0. 

* 

1 

2025 

246 

.00 

.00 

.00 

0 

1 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

.00 

.00 

0 

1 

0805 

98 

.00 

.00 

.00 

0. 

* 

1 

2035 

248 

.00 

.00 

.00 

0 

1 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

0 

1 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

0 

1 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.00 

0 

1 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

0 

1 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2100 

253 

.00 

.00 

.00 

0 

1 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

0 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

0 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

0 

1 

0900 

109 

.00 

.00 

.00 

0. 

1 

2130 

259 

.00 

.00 

.00 

0 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

0 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

0 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

0 

1 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

0 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

0 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.00 

0 

1 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

0 

1 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

0 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0 

1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

0 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

0 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

0 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0 

1 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

0 

1 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

.00 

.00 

.00 

0 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.00 

.00 

0 

1 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

0 

1 

1040 

129 

.00 

.00 

.00 

0. 

1 

2310 

279 

.00 

.00 

.00 

0 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

0 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2^25 

282 

.00 

.00 

.00 

0 

1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0 

1 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0 

1 

1120 

137 

.00 

.00 

.00 

0. 

1 

2350 

287 

.00 

.00 

.00 

0 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

0 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0 

1 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

0 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

0 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

0 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

0 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

0 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

0 

*  *  * 

********* 

******* 

****** 

********** 

************ 

*  *** 

*********** 

********** 

****** 

********* 

*  *  *  * 

********** 

******* 

******** 

TOTAL 

RAINFALL  = 

3.09,  TOTAL 

LOSS  = 

1.59,  TOTAL 

EXCESS  = 

1.50 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24.92-HR 

( CFS ) 

(HR) 

(CFS) 

439. 

3.58 

55. 

14. 

13. 

13. 

(INCHES) 

1.496 

1.496 

1.496 

1.496 

(AC-FT) 

27. 

27. 

27. 

27. 

CUMULATIVE  AREA  =  .34  SQ  MI 


41  KK  *  4  * 

SUBBASIN  RUNOFF  DATA 

42  BA  SUBBASIN  CHARACTERISTICS 

TAREA  .53  SUBBASIN  AREA 

PRECIPITATION  DATA 

26  PB  STORM  3.43  BASIN  TOTAL  PRECIPITATION 
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27  PI 


43  LS 


44  UD 


INCREMENTAL  PRECIPITATION  PATTERN 


.02 

.04  . 

.01 

.02 

.02 

.00 

.00 

.00 

.01 

.00 

.01 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.09 

.  12 

.03 

.04 

.03 

.01 

.01 

.01 

.02 

.02 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

LOSS  RATE 

STRTL 

.30 

INITIAL 

ABSTRACTION 

CRVNBR 

86.80 

CURVE  NUMBER 

RTIMP 

.00 

PERCENT 

IMPERVIOUS 

AREA 

SCS  DIMENSIONLESS  UNITGRAPH 
TLAG  . 16  LAG 


02 

.01 

.00 

.00 

.00 

01 

.01 

.01 

.01 

.01 

01 

.02 

.01 

.01 

.00 

01 

.03 

'.03 

.06 

.09 

01 

.02 

.02 

.00 

.00 

01 

.01 

.02 

.01 

.01 

00 

.00 

.00 

.00 

.00 

WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  .29* LAG 

UNIT  HYDROGRAPH 
11  END-OF-PERIOD  ORDINATES 

458.  1260.  1157.  612.  311.  156.  77.  39.  19.  11. 

4. 


HYDROGRAPH  AT  STATION  4 


*** 

********* 

*  *  *  *  * 

******** 

******** 

******** 

*********** 

******** 

********* 

********* 

****** 

******* 

******** 

******** 

********  *  • 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.07 

.07 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.13 

.13 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.06 

.06 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.07 

.07 

.00 

1. 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.05 

.01 

6  . 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.02 

.02 

.00 

12. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.00 

.00 

.00 

13  . 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.00 

.00 

.00 

8. 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.00 

.00 

.00 

4. 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.00 

.00 

.00 

2. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.00 

.00 

.00 

1. 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

1  . 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.02 

.02 

.00 

4  . 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

1 

0115 

16 

.01 

.01 

.00 

8  . 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

1 

0120 

17 

.02 

.02 

.00 

10. 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.03 

.03 

.01 

14  . 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.05 

.03 

.01 

24. 

* 

1 

1400 

169 

.00 

.00 

.00 

0. 

1 

0135 

20 

.03 

.02 

.01 

34. 

* 

1 

1405 

170 

.00 

.00 

.00 

0. 

1 

0140 

21 

.03 

.02 

.01 

38. 

* 

1 

1410 

171 

.00 

.00 

.00 

0. 

1 

0145 

22 

.02 

.02 

.01 

39. 

* 

1 

1415 

172 

.00 

.00 

.00 

0  . 

1 

0150 

23 

.01 

.00 

.00 

35. 

* 

1 

1420 

173 

.00 

.00 

.00 

0. 

1 

0155 

24 

.00 

.00 

.00 

25. 

* 

1 

1425 

174 

.00 

.00 

.00 

0. 

1 

0200 

25 

.00 

.00 

.00 

16. 

* 

1 

1430 

175 

.00 

.00 

.00 

0. 

1 

0205 

26 

.01 

.01 

.00 

12. 

* 

1 

1435 

176 

.00 

.00 

.00 

0. 

1 

0210 

27 

.03 

.02 

.01 

16. 

* 

1 

1440 

177 

.00 

.00 

.00 

0. 

1 

0215 

28 

.05 

.03 

.02 

33. 

* 

1 

1445 

178 

.00 

.00 

.00 

0. 

1 

0220 

29 

.04 

.02 

.02 

54. 

* 

1 

1450 

179 

.00 

.00 

.  00 

0. 

1 

0225 

30 

.03 

.01 

.01 

62. 

* 

1 

1455 

180 

.00 

.00 

.  00 

0. 

1 

0230 

31 

.01 

.00 

.00 

56. 

* 

1 

1500 

181 

.00 

.00 

.00 

0. 

1 

0235 

32 

.02 

.01 

.01 

42. 

* 

1 

1505 

182 

.00 

.00 

.  00 

0. 

1 

0240 

33 

.05 

.02 

.02 

42. 

* 

1 

1510 

183 

.00 

.00 

.00 

0. 

1 

0245 

34 

.03 

.01 

.01 

56. 

* 

1 

1515 

184 

.00 

.00 

.00 

0. 

1 

0250 

35 

.01 

.01 

.01 

57. 

* 

1 

1520 

185 

.00 

.00 

.00 

0. 

1 

0255 

36 

.01 

.00 

.00 

44. 

* 

1 

1525 

186 

.00 

.00 

.00 

0. 

1 

0300 

37 

.04 

.02 

.02 

39. 

* 

1 

1530 

187 

.00 

.00 

.00 

0. 

1 

0305 

38 

.09 

.04 

.05 

67. 

* 

1 

1535 

188 

.00 

.00 

.00 

0. 

1 

0310 

39 

.  10 

.04 

.06 

126  . 

* 

1 

1540 

189 

.00 

.00 

.00 

0. 

1 

0315 

40 

.20 

.07 

.12 

210. 

* 

1 

1545 

190 

.00 

.00 

.00 

0. 

1 

0320 

41 

.31 

.09 

.22 

366. 

* 

1 

1550 

191 

.00 

.00 

.00 

0. 

1 

0325 

42 

.31 

.08 

.24 

581. 

* 

1 

1555 

192 

.00 

.00 

.00 

0. 

1 

0330 

43 

.41 

.08 

.33 

804. 

* 

1 

1600 

193 

.00 

.00 

.00 

0. 

1 

0335 

44 

.12 

.02 

.10 

920. 

* 

1 

1605 

194 

.00 

.00 

.00 

0. 

1 

0340 

45 

.13 

.02 

.11 

792. 

* 

1 

1610 

195 

.00 

.00 

.00 

0. 

1 

0345 

46 

.11 

.02 

.09 

611. 

* 

1 

1615 

196 

.00 

.00 

.00 

0. 

1 

0350 

47 

.02 

.00 

.02 

470. 

* 

1 

1620 

197 

.00 

.00 

.00 

0. 

1 

0355 

48 

.05 

.01 

.05 

329. 

* 

1 

1625 

198 

.00 

.00 

.00 

0. 

1 

0400 

49 

.05 

.01 

.05 

249. 

* 

1 

1630 

199 

.00 

.00 

.00 

0. 

1 

0405 

50 

.02 

.00 

.01 

206. 

* 

1 

1635 

200 

.00 

.00 

.00 

0. 

1 

0410 

51 

.01 

.00 

.01 

150. 

* 

1 

1640 

201 

.00 

.00 

.00 

0. 

1 

0415 

52 

.03 

.00 

.02 

108. 

* 

1 

1645 

202 

.00 

.00 

.00 

0. 

1 

0420 

53 

.03 

.00 

.02 

96. 

* 

1 

1650 

203 

.00 

.00 

.00 

0. 

1 

0425 

54 

.04 

.01 

.04 

101. 

* 

1 

1655 

204 

.00 

.00 

.00 

0. 

1 

0430 

55 

.08 

.01 

.07 

131. 

1 

1700 

205 

.00 

.00 

.00 

0. 

1 

0435 

56 

.05 

.01 

.05 

175. 

* 

1 

1705 

206 

.00 

.00 

.00 

0. 

1 

0440 

57 

.04 

.00 

.03 

188. 

* 

1 

1710 

207 

.00 

.00 

.00 

0. 

1 

0445 

58 

.04 

.01 

.04 

174. 

* 

1 

1715 

208 

.00 

.00 

.00 

0. 

1 

0450 

59 

.07 

.01 

.06 

175. 

* 

1 

1720 

209 

.00 

.00 

.00 

0. 
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1 

0455 

60 

.02 

.00 

.02 

181. 

* 

1 

1725 

210 

.00 

.00 

.00 

1 

0500 

61 

.02 

.00 

.02 

151 . 

* 

1 

1730 

211 

.00 

.00 

.00 

1 

0505 

62 

.01 

.00 

.01 

110. 

* 

1 

1735 

212 

.00 

.00 

.00 

1 

0510 

63 

.01 

.00 

.01 

78. 

* 

1 

1740 

213 

.00 

.00 

.00 

1 

0515 

64 

.01 

.00 

.01 

54. 

* 

1 

1745 

214 

.00 

.00 

.00 

1 

0520 

65 

.00 

.00 

.00 

38. 

* 

1 

1750 

215 

.00 

.00 

.00 

1 

0525 

66 

.01 

.00 

.01 

30. 

* 

1 

1755 

216 

.00 

.00 

.00 

1 

0530 

67 

.00 

.00 

.00 

26. 

* 

•  1 

1800 

217 

.00 

.00 

.00 

1 

0535 

68 

.00 

.00 

.00 

19. 

* 

1 

1805 

218 

.00 

.00 

.00 

1 

0540 

69 

.00 

.00 

.00 

14. 

* 

1 

1810 

219 

.00 

.00 

.00 

1 

0545 

70 

.01 

.00 

.01 

16. 

* 

1 

1815 

220 

.00 

.00 

.00 

1 

0550 

71 

.00 

.00 

.00 

19. 

* 

1 

1820 

221 

.00 

.00 

.00 

1 

0555 

72 

.00 

.00 

.00 

16. 

* 

1 

1825 

222 

.00 

.00 

.00 

1 

0600 

73 

.00 

.00 

.00 

13. 

* 

1 

1830 

223 

.00 

.00 

.00 

1 

0605 

74 

.00 

.00 

.00 

11. 

* 

1 

1835 

224 

.00 

.00 

.00 

1 

0610 

75 

.00 

.00 

.00 

7. 

* 

1 

1840 

225 

.00 

.00 

.00 

1 

0615 

76 

.00 

.00 

.00 

4. 

* 

1 

1845 

226 

.00 

.00 

.00 

1 

0620 

77 

.00 

.00 

.00 

2. 

* 

1 

1850 

227 

.00 

.00 

.00 

1 

0625 

78 

.00 

.00 

.00 

1. 

* 

1 

1855 

228 

.00 

.00 

.00 

1 

0630 

79 

.00 

.00 

.00 

0. 

* 

1 

1900 

229 

.00 

.00 

.00 

1 

0635 

80 

.00 

.00 

.00 

0. 

* 

1 

1905 

230 

.00 

.00 

.00 

1 

0640 

81 

.00 

.00 

.00 

0. 

* 

1 

1910 

231 

.00 

.00 

.00 

1 

0645 

82 

.00 

.00 

.00 

0. 

* 

1 

1915 

232 

.00 

.00 

.00 

1 

0650 

83 

.00 

.00 

.00 

0. 

* 

1 

1920 

233 

.00 

.00 

.00 

1 

0655 

84 

.00 

.00 

.00 

0. 

* 

1 

1925 

234 

.00 

.00 

.00 

1 

0700 

85 

.00 

.00 

.00 

0  . 

* 

1 

1930 

235 

.00 

.00 

.00 

1 

0705 

86 

.00 

.00 

.00 

0. 

* 

1 

1935 

236 

.00 

.00 

.00 

1 

0710 

87 

.00 

.00 

.00 

0. 

* 

1 

1940 

237 

.00 

.00 

.00 

1 

0715 

88 

.00 

.00 

.00 

0  . 

* 

1 

1945 

238 

.00 

.00 

.00 

1 

0720 

89 

.00 

.00 

.00 

0. 

* 

1 

1950 

239 

.00 

.00 

.00 

1 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

1 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

1 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

1 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

1 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

.00 

.00 

1 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

.00 

.00 

.00 

1 

0755 

96 

.00 

.00 

.00 

0. 

1 

2025 

246 

.00 

.00 

.00 

1 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

.00 

.00 

1 

0805 

98 

.00 

.00 

.00 

0. 

* 

1 

2035 

248 

.00 

.00 

.00 

1 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

1 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

1 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.  00 

1 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

1 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2*100 

253 

.00 

.00 

.00 

1 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

1 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

1 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

1 

0925 

114 

.00 

.00 

.00 

0. 

1 

2155 

264 

.00 

.00 

.00 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.00 

1 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

1 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

1 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

1 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

.00 

.00 

.00 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.00 

.00 

1 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

1 

1045 

130 

.  .00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

1 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

1 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

2350 

287 

.00 

.00 

.00 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

1 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

1 

1205 

146 

.00 

.00 

.00 

0. 

2 

0035 

296 

.00 

.00 

.00 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

********** 

********* 

****** 

******* 

******** 

********* 

************** 

********** 

*  ** 

********* 

********* 

**  ** 

********** 

*****' 

TOTAL  RAINFALL  =  3.43,  TOTAL  LOSS  =  1.33,  TOTAL  EXCESS  =  2.10 

PEAK  FLOW  TIME  MAXIMUM  AVERAGE  FLOW 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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6-HR 

24-HR 

72-HR 

24.92-HR 

+ 

( CFS ) 

(HR) 

(CFS) 

+ 

920. 

3.58 

120. 

30. 

29. 

29. 

(INCHES) 

2.102 

2.103 

2.103 

2.103 

(AC-FT) 

59. 

59. 

59. 

59. 

CUMULATIVE 

AREA  = 

.53  SQ  MI 

WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  .29*LAG 


HYDROGRAPH  AT  STATION  4 

PLAN  1,  RATIO  =  .90 


****** 

****** 

*  *  *  *  * 

******** 

******** 

******** 

*********** 

******** 

************ 

****** 

***** 

******** 

******** 

********* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.06 

.06 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.11 

.11 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.  04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.05 

.  05 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.06 

.06 

.00 

0. 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.05 

.00 

2. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.02 

.  02 

.00 

6. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.00 

.00 

.00 

7  . 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.00 

.00 

.00 

4  . 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.00 

.00 

.00 

2. 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.00 

.00 

.00 

1 . 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.00 

.00 

.00 

1 . 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

1. 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.02 

.02 

.00 

3  . 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

1 

0115 

16 

.01 

.01 

.00 

6. 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

1 

0120 

17 

.02 

.02 

.00 

7. 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.03 

.03 

.01 

10. 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.04 

.03 

.01 

17. 

* 

1 

1400 

169 

.00 

.00 

.00 

0. 

1 

0135 

20 

.03 

.02 

.01 

25. 

* 

1. 

1405 

170 

.00 

.00 

.00 

0. 

1 

0140 

21 

.03 

.02 

.01 

29. 

* 

1 

1410 

171 

.00 

.00 

.00 

0. 

1 

0145 

22 

.02 

.02 

.01 

29. 

* 

1 

1415 

172 

.00 

.00 

.00 

0. 

1 

0150 

23 

.01 

.00 

.00 

26  . 

* 

1 

1420 

173 

.00 

.00 

.00 

0. 

1 

0155 

24 

.00 

.00 

.00 

19. 

* 

1 

1425 

174 

.00 

.00 

.00 

0. 

1 

0200 

25 

.00 

.00 

.00 

12. 

1 

1430 

175 

.00 

.00 

.00 

0. 

1 

0205 

26 

.01 

.01 

.00 

9  . 

* 

1 

1435 

176 

.00 

.00 

.00 

0  . 

1 

0210 

27 

.03 

.02 

.01 

13  . 

* 

1 

1440 

177 

.00 

.00 

.00 

0. 

1 

0215 

28 

.05 

.03 

.02 

26  . 

* 

1 

1445 

178 

.00 

.00 

.00 

0. 

1 

0220 

29 

.04 

.02 

.01 

42. 

* 

1 

1450 

179 

.00 

.00 

.00 

0. 

1 

0225 

30 

.02 

.01 

.01 

50. 

* 

1 

1455 

180 

.00 

.00 

.00 

0. 

1 

0230 

31 

.01 

.00 

.00 

44  . 

* 

1 

1500 

181 

.00 

.00 

.00 

0. 

1 

0235 

32 

.02 

.01 

.01 

34. 

* 

1 

1505 

182 

.00 

.00 

.00 

0. 

1 

0240 

33 

.04 

.02 

.02 

34. 

* 

1 

1510 

183 

.00 

.00 

.00 

0. 

1 

0245 

34 

.02 

.01 

.01 

45. 

* 

1 

1515 

184 

.00 

.00 

.00 

0. 

1 

0250 

35 

.01 

.00 

.00 

46  . 

* 

1 

1520 

185 

.00 

.00 

.00 

0. 

1 

0255 

36 

.01 

.00 

.00 

36. 

* 

1 

1525 

186 

.00 

.00 

.00 

0. 

1 

0300 

37 

.04 

.02 

.02 

32. 

* 

1 

1530 

187 

.00 

.00 

.00 

0. 

1 

0305 

38 

.08 

.04 

.04 

55. 

* 

1 

1535 

188 

.00 

.00 

.00 

0. 

1 

0310 

39 

.09 

.04 

.05 

104  . 

* 

1 

1540 

189 

.00 

.00 

.00 

0. 

1 

0315 

40 

.  18 

.07 

.  10 

175. 

* 

1 

1545 

190 

.00 

.00 

.  00 

0. 

1 

0320 

41 

.28 

.09 

.18 

308. 

* 

1 

1550 

191 

.00 

.00 

.00 

0. 

1 

0325 

42 

.28 

.08 

.20 

494  . 

* 

1 

1555 

192 

.00 

.00 

.00 

0. 

1 

0330 

43 

.37 

.08 

.29 

689. 

* 

1 

1600 

193 

.00 

.00 

.00 

0. 

1 

0335 

44 

.  10 

.02 

.08 

794  . 

* 

1 

1605 

194 

.00 

.00 

.00 

0. 

1 

0340 

45 

.  11 

.02 

.09 

686  . 

* 

1 

1610 

195 

.00 

.00 

.  00 

0. 

1 

0345 

46 

.10 

.02 

.08 

531. 

* 

1 

1615 

196 

.00 

.00 

.00 

0. 

1 

0350 

47 

.02 

.00 

.02 

409. 

* 

1 

1620 

197 

.00 

.00 

.00 

0. 

1 

0355 

48 

.05 

.01 

.04 

287. 

* 

1 

1625 

198 

.00 

.00 

.00 

0. 

1 

0400 

49 

.05 

.01 

.04 

218  . 

* 

1 

1630 

199 

.00 

.00 

.00 

0. 

1 

0405 

50 

.02 

.00 

.01 

181. 

* 

1 

1635 

200 

.00 

.00 

.00 

0. 

1 

0410 

51 

.01 

.00 

.01 

132. 

* 

1 

1640 

201 

.00 

.00 

.00 

0. 

1 

0415 

52 

.02 

.00 

.02 

94. 

* 

1 

1645 

202 

.00 

.00 

.00 

0. 

1 

0420 

53 

.02 

.00 

.02 

84  . 

* 

1 

1650 

203 

.00 

.00 

.00 

0. 

1 

0425 

54 

.04 

.01 

.03 

89. 

* 

1 

1655 

204 

.00 

.00 

.00 

0. 

1 

0430 

55 

.07 

.01 

.06 

115. 

* 

1 

1700 

205 

.00 

.00 

.00 

0. 

1 

0435 

56 

.05 

.01 

.04 

154. 

* 

1 

1705 

206 

.00 

.00 

.00 

0. 

1 

0440 

57 

.03 

.00 

.03 

166. 

* 

1 

1710 

207 

.00 

.00 

.00 

0. 

1 

0445 

58 

.04 

.01 

.03 

153. 

* 

1 

1715 

208 

.00 

.00 

.00 

0. 

1 

0450 

59 

.06 

.01 

.05 

154. 

* 

1 

1720 

209 

.00 

.00 

.00 

0. 

1 

0455 

60 

.02 

.00 

.02 

159. 

* 

1 

1725 

210 

.00 

.00 

.00 

0. 

1 

0500 

61 

.02 

.00 

.02 

133. 

* 

1 

1730 

211 

.00 

.00 

.00 

0. 

1 

0505 

62 

.01 

.00 

.01 

97. 

* 

1 

1735 

212 

.00 

.00 

.00 

0. 

1 

0510 

63 

.01 

.00 

.01 

69. 

* 

1 

1740 

213 

.00 

.00 

.00 

0. 

1 

0515 

64 

.01 

.00 

.01 

47. 

* 

1 

1745 

214 

.00 

.00 

.00 

0. 

1 

0520 

65 

.00 

.00 

.00 

33. 

* 

1 

1750 

215 

.00 

.00 

.00 

0. 

1 

0525 

66 

.01 

.00 

.01 

26. 

* 

1 

1755 

216 

.00 

.00 

.00 

0. 

1 

0530 

67 

.00 

.00 

.00 

23. 

* 

1 

1800 

217 

.00 

.00 

.00 

0. 

1 

0535 

68 

.00 

.00 

.00 

17. 

* 

1 

1805 

218 

.00 

.00 

.00 

0. 

1 

0540 

69 

.00 

.00 

.00 

13. 

* 

1 

1810 

219 

.00 

.00 

.00 

0. 

1 

0545 

70 

.01 

.00 

.01 

14. 

* 

1 

1815 

220 

.00 

.00 

.00 

0. 

1 

0550 

71 

.00 

.00 

.00 

17. 

* 

1 

1820 

221 

.00 

.00 

.00 

0. 

1 

0555 

72 

.00 

.00 

.00 

14. 

* 

1 

1825 

222 

.00 

.00 

.00 

0. 

1 

0600 

73 

.00 

.00 

.00 

11. 

* 

1 

1830 

223 

.00 

.00 

.00 

0. 

1 

0605 

74 

.00 

.00 

.00 

10. 

* 

1 

1835 

224 

.00 

.00 

.00 

0. 

Page  14 


SS3100K.OUT 


1 

0610 

75 

.00 

.00 

.00 

6. 

* 

1 

1840 

225 

.00 

.00 

.00 

0. 

1 

0615 

76 

.00 

.00 

.00 

3. 

* 

1 

1845 

226 

.00 

.00 

.00 

0. 

1 

0620 

77 

.00 

.00 

.00 

2. 

★ 

1 

1850 

227 

.00 

.00 

.00 

0. 

1 

0625 

78 

.00 

.00 

.00 

1. 

* 

1 

1855 

228 

.00 

.00 

.00 

0. 

1 

0630 

79 

.00 

.00 

.00 

0. 

* 

1 

1900 

229 

.00 

-  .00 

.00 

0. 

1 

0635 

80 

.00 

.00 

.00 

0. 

* 

1 

1905 

230 

.00 

.00 

.00 

0. 

1 

0640 

81 

.00 

.00 

.00 

0. 

* 

1 

1910 

231 

.00 

.00 

.00 

0. 

1 

0645 

82 

.00 

.00 

.00 

0. 

* 

1 

1915 

232 

.00 

.00 

.00 

0. 

1 

0650 

83 

.00 

.00 

.00 

0. 

* 

1 

1920 

233 

.00 

.00 

.00 

0. 

1 

0655 

84 

.00 

.00 

.00 

0. 

* 

1 

1925 

234 

.00 

.00 

.00 

0. 

1 

0700 

85 

.00 

.00 

.00 

0. 

* 

1 

1930 

235 

.00 

.00 

.00 

0. 

1 

0705 

86 

.00 

.00 

.00 

0. 

* 

1 

1935 

236 

.00 

.00 

.00 

0. 

1 

0710 

87 

.00 

.00 

.00 

0. 

* 

1 

1940 

237 

.00 

.00 

.00 

0. 

1 

0715 

88 

.00 

.00 

.00 

0. 

* 

1 

1945 

238 

.00 

.00 

.00 

0. 

1 

0720 

89 

.00 

.00 

.00 

0. 

* 

1 

1950 

239 

.00 

.00 

.00 

0. 

1 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

0. 

1 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

0. 

1 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

0. 

1 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

0. 

1 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

.00 

.00 

0. 

1 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

.00 

.00 

.00 

0. 

1 

0755 

96 

.00 

.00 

.00 

0. 

* 

1 

2025 

246 

.00 

.00 

.00 

0. 

1 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

.00 

.00 

0. 

1 

0805 

98 

.00 

.00 

.00 

0. 

* 

1 

2035 

248 

.00 

.00 

.00 

0. 

1 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

0. 

1 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

0. 

1 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.00 

0. 

1 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

0. 

1 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2100 

253 

.00 

.00 

.00 

0. 

1 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

0. 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0. 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0. 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

0. 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

0. 

1 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

0. 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

0. 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

0. 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

0. 

1 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

0. 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

0. 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.00 

0. 

1 

0935 

116 

.00 

.00 

.  00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

0. 

1 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

0. 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0. 

1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

0. 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

0. 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

0. 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0. 

1 

1010 

123 

.00 

.00 

.00 

0. 

★ 

1 

2240 

273 

.00 

.00 

.00 

0. 

1 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

.00 

.00 

.00 

0. 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.00 

.00 

0. 

1 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0. 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0. 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

0. 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

0. 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

0. 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0. 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

0. 

1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0. 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0. 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0. 

1 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0. 

1 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

2350 

287 

.00 

.00 

.00 

0. 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

0, 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0. 

1 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

0. 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0. 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

0. 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

0. 

1 

1155 

144 

.00 

.00 

.00 

0. 

2 

0025 

294 

.00 

.00 

.00 

0. 

1 

1200 

145 

•  .00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0. 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0. 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0. 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0. 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

0. 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

0. 

*********** 

********* 

**** 

************ 

******** 

***** 

....... 

********* 

... 

************ 

******* 

******** 

******** 

************ 

********* 

TOTAL 

RAINFALL  ■ 

3.09,  TOTAL 

LOSS  = 

1. 

29,  TOTAL  EXCESS 

1.80 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24.92-HR 

+  (CFS) 

(HR) 

(CFS) 

+  794. 

3.58 

103. 

26. 

25 

25. 

(INCHES) 

1.799 

1.799 

1.799 

1.799 

(AC-FT) 

51. 

51 . 

51 

51. 

CUMULATIVE 

AREA  = 

.53  SQ  MI 

***  ** 

*  *  *  *  *  *  * 

*  *  * 

***  ***  *** 

*  *  *  *  *  * 

*  *  * 

*  *  *  *  *  * 

... 

*  *  *  *  * 

*  *  *  *  *  * 

***  ***  *** 

*  *  *  *  *  * 
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SUBBASIN  RUNOFF  DATA 

46  BA  SUBBASIN  CHARACTERISTICS 

TAREA  1.43  SUBBASIN  AREA 

PRECIPITATION  DATA 

26  PB  STORM  3.43  BASIN  TOTAL  PRECIPITATION 

27  PI  INCREMENTAL  PRECIPITATION  PATTERN 


.02 

04 

.01 

.02 

.02 

.02 

.01 

.00 

.00 

.00 

.00 

00 

.00 

.01 

.00 

.01 

.01 

.01 

.01 

.01 

.01 

00 

.00 

.00 

.00 

.01 

.02 

.01 

.01 

.00 

.01 

01 

.01 

.00 

.00 

.01 

.03 

.03 

.06 

.09 

.09 

12 

.03 

.04 

.03 

.01 

.02 

.02 

.00 

.00 

.01 

01 

.01 

.02 

.02 

.01 

.01 

.02 

.01 

.01 

.00 

00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

00 

SCS  LOSS  RATE 

STRTL 

.28 

INITIAL 

ABSTRACTION 

CRVNBR 

87.70 

CURVE  NUMBER 

RTIMP 

.00 

PERCENT 

IMPERVIOUS  AREA 

SCS  DIMENSIONLESS 

1  UNITGRAPH 

TLAG 

.37 

LAG 

... 

UNIT 

HYDROGRAPH 

24  END-OF- 

■PERIOD 

ORDINATES 

167.  518. 

1102. 

1550  . 

1664  . 

1544  . 

1292. 

925. 

645. 

463. 

342.  243. 

176. 

127  . 

91. 

66. 

48. 

35. 

25. 

18. 

14.  10. 

6  . 

3  . 

HYDROGRAPH  AT  STATION  5 


*** 

********* 

****** 

******* 

******** 

********* 

********** 

********** 

******* 

********* 

******* 

****** 

******** 

******** 

********** 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.  00 

.00 

0. 

1 

0005 

2 

.07 

.07 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.13 

.13 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.06 

.06 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.07 

.07 

.01 

1 . 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.05 

.01 

4. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.02 

.02 

.00 

11. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.00 

.00 

.00 

19. 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.00 

.00 

.00 

26. 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.00 

.00 

.00 

28. 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.00 

.00 

.00 

26. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.00 

.00 

.00 

21 . 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

16  . 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.02 

.02 

.01 

13  . 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

1 

0115 

16 

.01 

.01 

.00 

13  . 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

1 

0120 

17 

.02 

.02 

.01 

17. 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.03 

.02 

.01 

22. 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.05 

.03 

.01 

31 . 

* 

1 

1400 

169 

.00 

.00 

.00 

0. 

1 

0135 

20 

.03 

.02 

.01 

44  . 

* 

1 

1405 

170 

.00 

.00 

.00 

0. 

1 

0140 

21 

.03 

.02 

.01 

60. 

* 

1 

1410 

171 

.00 

.00 

.00 

0. 

1 

0145 

22 

.02 

.01 

.01 

75  . 

* 

1 

1415 

172 

.00 

.00 

.00 

0  . 

1 

0150 

23 

.01 

.00 

.00 

87. 

* 

1 

1420 

173 

.00 

.00 

.00 

0. 

1 

0155 

24 

.00 

.00 

.00 

91. 

* 

1 

1425 

174 

.00 

.00 

.00 

0. 

1 

0200 

25 

.00 

.00 

.00 

88. 

* 

1 

1430 

175 

.00 

.00 

.00 

0. 

1 

0205 

26 

.01 

.01 

.00 

78. 

* 

1 

1435 

176 

.00 

.00 

.00 

0. 

1 

0210 

27 

.03 

.02 

.01 

69. 

* 

1 

1440 

177 

.00 

.00 

.00 

0. 

1 

0215 

28 

.05 

.03 

.  02 

66. 

* 

1 

1445 

178 

.00 

.00 

.00 

0. 

1 

0220 

29 

.04 

.02 

.02 

75. 

* 

1 

1450 

179 

.00 

.00 

.00 

0. 

1 

0225 

30 

.03 

.01 

.01 

94. 

* 

1 

1455 

180 

.00 

.00 

.00 

0. 

1 

0230 

31 

.01 

.00 

.00 

115. 

* 

1 

1500 

181 

.00 

.00 

.00 

0. 

1 

0235 

32 

.02 

.01 

.01 

128  . 

* 

1 

1505 

182 

.00 

.00 

.00 

0. 

1 

0240 

33 

.05 

.02 

.02 

134. 

* 

1 

1510 

183 

.00 

.00 

.00 

0. 

1 

0245 

34 

.03 

.01 

.01 

136. 

* 

1 

1515 

184 

.00 

.00 

.00 

0. 

1 

0250 

35 

.01 

.00 

.01 

139. 

* 

1 

1520 

185 

.00 

.00 

.00 

0. 

1 

0255 

36 

.01 

.00 

.00 

140. 

* 

1 

1525 

186 

.00 

.00 

.00 

0. 

1 

0300 

37 

.04 

.02 

.02 

138. 

* 

1 

1530 

187 

.00 

.00 

.00 

0. 

1 

0305 

38 

.09 

.04 

.05 

143. 

* 

1 

1535 

188 

.00 

.00 

.00 

0. 

1 

0310 

39 

.10 

.04 

.06 

168. 

* 

1 

1540 

189 

.00 

.00 

.00 

0. 

1 

0315 

40 

.20 

.07 

.13 

231. 

* 

1 

1545 

190 

.00 

.00 

.00 

0. 

1 

0320 

41 

.31 

.08 

.22 

358. 

* 

1 

1550 

191 

.00 

.00 

.00 

0. 

1 

0325 

42 

.31 

.07 

.24 

568. 

* 

1 

1555 

192 

.00 

.00 

.00 

0. 

1 

0330 

43 

.41 

.07 

.34 

882. 

* 

1 

1600 

193 

.00 

.00 

.00 

0. 

1 

0335 

44 

.12 

.02 

.  10 

1236. 

* 

1 

1605 

194 

.00 

.00 

.00 

0. 

1 

0340 

45 

.13 

.02 

.11 

1557. 

1 

1610 

195 

.00 

.00 

.00 

0. 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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1 
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1 

1 

1 

1 

1 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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0345 

46 

.11 

.01 

.09 

1742. 

* 

1 

1615 

196 

.00 

.00 

.00 

0 

0350 

47 

.02 

.00 

.02 

1757. 

* 

1 

1620 

197 

.00 

.00 

.00 

0 

0355 

48 

.05 

.01 

.05 

1643  . 

* 

1 

1625 

198 

.00 

.00 

.00 

0 

0400 

49 

.05 

.01 

.05 

1445. 

* 

1 

1630 

199 

.00 

.00 

.00 

0 

0405 

50 

.02 

.00 

.02 

1213. 

* 

1 

1635 

200 

.00  ' 

.00 

.00 

0 

0410 

51 

.01 

.00 

.01 

1009. 

* 

1640 

201 

.00 

.00 

.00 

0 

0415 

52 

.03 

.00 

.02 

831. 

* 

1 

1645 

202 

.00 

.00 

.00 

0 

0420 

53 

.03 

.00 

.02 

679. 

* 

1 

1650 

203 

.00 

.00 

.00 

0 

0425 

54 

.04 

.00 

.04 

563. 

* 

1 

1655 

204 

.00 

.00 

.00 

0 

0430 

55 

.08 

.01 

.07 

488. 

* 

1 

1700 

205 

.00 

.00 

.00 

0 

0435 

56 

.05 

.  01 

.05 

450. 

* 

1 

1705 

206 

.00 

.00 

.00 

0 

0440 

57 

.04 

.00 

.03 

448. 

* 

1 

1710 

207 

.00 

.00 

.00 

0 

0445 

58 

.04 

.00 

.04 

462. 

* 

1 

1715 

208 

.00 

.00 

.00 

0 

0450 

59 

.07 

.01 

.06 

474. 

* 

1 

1720 

209 

.00 

.00 

.00 

0 

0455 

60 

.02 

.00 

.02 

480. 

* 

1 

1725 

210 

.00 

.00 

.00 

0 

0500 

61 

.02 

.00 

.02 

478. 

* 

1 

1730 

211 

.00 

.00 

.00 

0 

0505 

62 

.01 

.00 

.01 

455. 

* 

1 

1735 

212 

.00 

.00 

.00 

0 

0510 

63 

.01 

.00 

.01 

412. 

★ 

1 

1740 

213 

.00 

.00 

.00 

0 

0515 

64 

.01 

.00 

.01 

358. 

* 

1 

1745 

214 

.00 

.00 

.00 

0 

0520 

65 

.00 

.00 

.00 

298. 

* 

1 

1750 

215 

.00 

.00 

.00 

0 

0525 

66 

.01 

.00 

.01 

240. 

* 

1 

1755 

216 

.00 

.00 

.00 

0 

0530 

67 

.00 

.00 

.00 

191. 

* 

1 

1800 

217 

.00 

.00 

.00 

0 

0535 

68 

.00 

.00 

.00 

154. 

* 

1 

1805 

218 

.00 

.00 

.00 

0 

0540 

69 

.00 

.00 

.00 

124. 

* 

1 

1810 

219 

.00 

.00 

.00 

0 

0545 

70 

.01 

.00 

.01 

101 . 

* 

1 

1815 

220 

.00 

.00 

.00 

0 

0550 

71 

.00 

.00 

.00 

85. 

* 

1 

1820 

221 

.00 

.00 

.00 

0 

0555 

72 

.00 

.00 

.00 

74. 

* 

1 

1825 

222 

.00 

.00 

.00 

0 

0600 

73 

.00 

.00 

.00 

65. 

* 

1 

1830 

223 

.00 

.00 

.00 

0 

0605 

74 

.00 

.00 

.00 

57. 

* 

1 

1835 

224 

.00 

.00 

.00 

0 

0610 

75 

.00 

.00 

.00 

49. 

* 

1 

1840 

225 

.00 

.00 

.00 

0 

0615 

76 

.00 

.00 

.00 

41 . 

* 

1 

1845 

226 

.00 

.00 

.00 

0 

0620 

77 

.00 

.00 

.00 

32. 

* 

1 

1850 

227 

.00 

.00 

.00 

0 

0625 

78 

.00 

.00 

.00 

24. 

* 

1 

1855 

228 

.00 

.00 

.00 

0 

0630 

79 

.00 

.00 

.00 

18  . 

* 

1 

1900 

229 

.00 

.00 

.00 

0 

0635 

80 

.00 

.00 

.00 

13. 

* 

1 

1905 

230 

.00 

.00 

.00 

0 

0640 

81 

.00 

.00 

.00 

9. 

* 

1 

1910 

231 

.00 

.00 

.00 

0 

0645 

82 

.00 

.00 

.00 

6. 

* 

1 

1915 

232 

.00 

.00 

.00 

0 

0650 

83 

.00 

.00 

.00 

4  . 

* 

1 

1920 

233 

.00 

.00 

.00 

0 

0655 

84 

.00 

.00 

.00 

3. 

* 

1 

1925 

234 

.00 

.00 

.00 

0 

0700 

85 

.00 

.00 

.00 

2. 

* 

1 

1930 

235 

.00 

.00 

.00 

0 

0705 

86 

.00 

.00 

.00 

2. 

* 

1 

1935 

236 

.00 

.00 

.00 

0 

0710 

87 

.00 

.00 

.00 

1. 

* 

1 

1940 

237 

.00 

.00 

.00 

0 

0715 

88 

.00 

.00 

.00 

1. 

* 

1 

'1945 

238 

.00 

.00 

.00 

0 

0720 

89 

.00 

.00 

.00 

1 . 

* 

1 

1950 

239 

.00 

.00 

.00 

0 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

0 

0730 

91 

.00 

.00 

.  00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

0 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

0 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

0 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

.00 

.00 

0 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

.00 

.00 

.00 

0 

0755 

96 

.00 

.00 

.00 

0. 

★ 

1 

2025 

246 

.00 

.00 

.00 

0 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

.00 

.00 

0 

0805 

98 

.00 

.00 

.00 

0. 

* 

1 

2035 

248 

.00 

.00 

.00 

0 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

0 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

0 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.00 

0 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

0 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2100 

253 

.00 

.00 

.00 

0. 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

0 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

0. 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

0 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

0 

0905 

110 

.00 

.00 

.00 

Q. 

* 

1 

2135 

260 

.00 

.00 

.00 

0 

0910 

111 

.00 

.00 

.00 

0. 

1 

2140 

261 

.00 

.00 

.00 

0 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

0 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

0 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

0. 

0930 

115 

.00 

.00 

.00 

0. 

★ 

1 

2200 

265 

.00 

.00 

.00 

0 

0935 

116 

‘  .00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

0 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

0 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

0 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

0 

1000 

121 

.00 

.00 

.00 

0. 

1 

2230 

271 

.00 

.00 

.00 

0 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

0 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

.00 

.00 

.00 

0 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.00 

.00 

0 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

0 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

0 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

0 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

0 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

2350 

287 

.00 

.00 

.00 

0 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

0 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.  00 

.00 

.00 

0 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

0 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

0 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

0 
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1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0 

1 

1205 

146 

.00 

.  00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

,  .00 

.00 

.00 

0 

1 

1225 

150 

.00 

„  *00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

0 

*  * 

********* 

*  *  *  *  * 

******** 

*********** 

******* 

********* 

********* 

********** 

******* 

******* 

****** 

********* 

******* 

********* 

TOTAL 

RAINFALL  = 

3.43,  TOTAL 

LOSS  = 

1.25,  TOTAL 

EXCESS  = 

2.18 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24 . 92-HR 

( CFS ) 

(HR) 

(CFS) 

1757. 

3.83 

335. 

84. 

81. 

81. 

(INCHES) 

2.175 

2.179 

2.179 

2.179 

(AC-FT) 

166. 

166. 

166  . 

166. 

CUMULATIVE 

AREA  = 

1.43  SQ  MI 

HYDROGRAPH  AT  STATION  5 

PLAN  1,  RATIO  =  .90 


*** 

********* 

***** 

********* 

******* 

******** 

*********** 

*********** 

********** 

***** 

******* 

****** 

******** 

******* 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.  00 

.00 

0. 

* 

1 

1230 

151 

.00 

.  00 

.00 

0. 

1 

0005 

2 

.06 

.06 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.11 

.11 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.05 

.05 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.06 

.06 

.00 

0. 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.04 

.01 

2. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.02 

.02 

.00 

5. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.00 

.00 

.00 

10. 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.00 

.00 

.00 

14. 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.00 

.00 

.00 

15. 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.00 

.00 

.00 

15. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.00 

.00 

.00 

12. 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

10. 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.02 

.02 

.00 

8  . 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

1 

0115 

16 

.01 

.01 

.00 

8. 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

1 

0120 

17 

.02 

.01 

.00 

11. 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.03 

.02 

.01 

15. 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.04 

.03 

.01 

22. 

* 

1 

1400 

169 

.00 

.00 

.00 

0. 

1 

0135 

20 

.03 

.02 

.01 

32. 

* 

1 

1405 

170 

.00 

.00 

.00 

0. 

1 

0140 

21 

.03 

.02 

.01 

44  . 

* 

1 

1410 

171 

.00 

.00 

.00 

0. 

1 

0145 

22 

.02 

.01 

.01 

56. 

* 

1 

1415 

172 

.00 

.00 

.00 

0. 

1 

0150 

23 

.01 

.00 

.00 

65. 

* 

1 

1420 

173 

.00 

.00 

.00 

0. 

1 

0155 

24 

.00 

.00 

.00 

70. 

* 

1 

1425 

174 

.00 

.00 

.00 

0. 

1 

0200 

25 

.00 

.00 

.  00 

67. 

* 

1 

1430 

175 

.00 

.00 

.00 

0. 

1 

0205 

26 

.01 

.01 

.00 

60. 

* 

1 

1435 

176 

.00 

.00 

.00 

0. 

1 

0210 

27 

.03 

.02 

.01 

53. 

* 

1 

1440 

177 

.00 

.00 

.00 

0. 

1 

0215 

28 

.05 

.03 

.02 

51. 

* 

1 

1445 

178 

.00 

.00 

.00 

0. 

1 

0220 

29 

.04 

.02 

.02 

59. 

* 

1 

1450 

179 

.00 

.00 

.00 

0. 

1 

0225 

30 

.02 

.01 

.  01 

75. 

* 

1 

1455 

180 

.00 

.00 

.00 

0. 

1 

0230 

31 

.01 

.00 

.00 

92. 

* 

1 

1500 

181 

.00 

.00 

.  00 

0. 

1 

0235 

32 

.02 

.01 

.01 

103. 

* 

1 

1505 

182 

.00 

.00 

.00 

0. 

1 

0240 

33 

.04 

.02 

.02 

107. 

* 

1 

1510 

183 

.00 

.00 

.00 

0. 

1 

0245 

34 

.02 

.01 

.01 

109. 

* 

1 

1515 

184 

.00 

.00 

.00 

0. 

1 

0250 

35 

.01 

.00 

.00 

112. 

* 

1 

1520 

185 

.00 

.00 

.00 

0. 

1 

0255 

36 

.01 

.00 

.00 

114. 

★ 

1 

1525 

186 

.00 

.00 

.00 

0. 

1 

0300 

37 

.04 

.02 

.02 

113. 

* 

1 

1530 

187 

.00 

.00 

.00 

0. 

1 

0305 

38 

.08 

.04 

.05 

117. 

* 

1 

1535 

188 

.00 

.00 

.00 

0. 

1 

0310 

39 

.09 

.04 

.05 

138. 

* 

1 

1540 

189 

.00 

.00 

.00 

0. 

1 

0315 

40 

.18 

.07 

.11 

192. 

* 

1 

1545 

190 

.00 

.00 

.00 

0. 

1 

0320 

41 

.28 

.09 

.19 

299. 

* 

1 

1550 

191 

.00 

.00 

.00 

0. 

1 

0325 

42 

.28 

.07 

.21 

479. 

* 

1 

1555 

192 

.00 

.00 

.00 

0. 

1 

0330 

43 

.37 

.07 

.30 

750. 

1 

1600 

193 

.00 

.00 

.00 

0. 

1 

0335 

44 

.  10 

.02 

.09 

1058. 

* 

1 

1605 

194 

.00 

.00 

.00 

0. 

1 

0340 

45 

.11 

.02 

.10 

1339. 

* 

1 

1610 

195 

.00 

.00 

.00 

0. 

1 

0345 

46 

.10 

.01 

.08 

1503  . 

1 

1615 

196 

.00 

.00 

.00 

0. 

1 

0350 

47 

.02 

.00 

.02 

1521 . 

* 

1 

1620 

197 

.00 

.00 

.00 

0. 

1 

0355 

48 

.05 

.01 

.04 

1425. 

* 

1 

1625 

198 

.00 

.00 

.00 

0. 

1 

0400 

49 

.05 

.01 

.04 

1256. 

* 

1 

1630 

199 

.00 

.00 

.00 

0. 

1 

0405 

50 

.02 

.00 

.01 

1056. 

* 

1 

1635 

200 

.00 

.00 

.00 

0. 

1 

0410 

51 

.01 

.00 

.01 

879. 

* 

1 

1640 

201 

.00 

.00 

.00 

0. 

1 

0415 

52 

.02 

.00 

.02 

725. 

* 

1 

1645 

202 

.00 

.00 

.00 

0. 

1 

0420 

53 

.02 

.00 

.02 

593. 

* 

1 

1650 

203 

.00 

.00 

.00 

0. 

1 

0425 

54 

.04 

.00 

.03 

492. 

* 

1 

1655 

204 

.00 

.00 

.00 

0. 

1 

0430 

55 

.07 

.01 

.06 

427. 

* 

1 

1700 

205 

.00 

.00 

.00 

0. 

1 

0435 

56 

.05 

.01 

.04 

395. 

* 

1 

1705 

206 

.00 

.00 

.00 

0. 

1 

0440 

57 

.03 

.00 

.03 

394. 

* 

1 

1710 

207 

.00 

.00 

.00 

0. 

1 

0445 

58 

.04 

.00 

.04 

406  . 

* 

1 

1715 

208 

.00 

.00 

.00 

0. 

1 

0450 

59 

.06 

.01 

.05 

417. 

* 

1 

1720 

209 

.00 

.00 

.00 

0. 

1 

0455 

60 

.02 

.00 

.02 

423. 

* 

1 

1725 

210 

.00 

.00 

.00 

0. 

1 

0500 

61 

.02 

.00 

.02 

422. 

* 

1 

1730 

211 

.00 

.00 

.00 

0. 

1 

0505 

62 

.01 

.00 

.01 

401. 

* 

1 

1735 

212 

.00 

.00 

.00 

0. 
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1 

0510 

63 

.01 

00 

1 

0515 

64 

.01 

00 

1 

0520 

65 

.00 

00 

1 

0525 

66 

.01 

.00 

1 

0530 

67 

.00 

,00 

1 

0535 

68 

.00 

,00 

1 

0540 

69 

.00 

,00 

1 

0545 

70 

.01 

,00 

1 

0550 

71 

.00 

,00 

1 

0555 

72 

.00 

,00 

1 

0600 

73 

.00 

,00 

1 

0605 

74 

.00 

.00 

1 

0610 

75 

.00 

.00 

1 

0615 

76 

.00 

.00 

1 

0620 

77 

.00 

.00 

1 

0625 

78 

.00 

.00 

1 

0630 

79 

.00 

.00 

1 

0635 

80 

.00 

.00 

1 

0640 

81 

.00 

.00 

1 

0645 

82 

.00 

.00 

1 

0650 

83 

.00 

.00 

1 

0655 

84 

.00 

.00 

1 

0700 

85 

.00 

.00 

1 

0705 

86 

.00 

.00 

1 

0710 

87 

.00 

.00 

1 

0715 

88 

.00 

.00 

1 

0720 

89 

.00 

.00 

1 

0725 

90 

.00 

.00 

1 

0730 

91 

.00 

.00 

1 

0735 

92 

.00 

.00 

1 

0740 

93 

.00 

.00 

1 

0745 

94 

.00 

.00 

1 

0750 

95 

.00 

.00 

1 

0755 

96 

.00 

.00 

*  1 

0800 

97 

.00 

.00 

1 

0805 

98 

.00 

.00 

1 

0810 

99 

.00 

.00 

1 

0815 

100 

.00 

.00 

1 

0820 

101 

.00 

.00 

1 

0825 

102 

.00 

.00 

1 

0830 

103 

.00 

.00 

1 

0835 

104 

.00 

.00 

1 

0840 

105 

.00 

.00 

1 

0845 

106 

.00 

.00 

1 

0850 

107 

.00 

.00 

1 

0855 

108 

.00 

.00 

1 

0900 

109 

.00 

.00 

1 

0905 

110 

.00 

.00 

1 

0910 

111 

.00 

.00 

1 

0915 

112 

.00 

.00 

1 

0920 

113 

.00 

.00 

1 

0925 

114 

.00 

.00 

1 

0930 

115 

.00 

.00 

1 

0935 

116 

.00 

.00 

1 

0940 

117 

.00 

.00 

1 

0945 

118 

.00 

.00 

1 

0950 

119 

.00 

.00 

1 

0955 

120 

.00 

.00 

1 

1000 

121 

.00 

.00 

1 

1005 

122 

.00 

.00 

1 

1010 

123 

.00 

.00 

1 

1015 

124 

.00 

.00 

1 

1020 

125 

.00 

.00 

1 

1025 

126 

.00 

.00 

1 

1030 

127 

.00 

.00 

1 

1035 

128 

.00 

.00 

1 

1040 

129 

.00 

.00 

1 

1045 

130 

.00 

.00 

1 

1050 

131 

.00 

.00 

1 

1055 

132 

.00 

.00 

1 

1100 

133 

*  .00 

.00 

1 

1105 

134 

.00 

.00 

1 

1110 

135 

.00 

.00 

1 

1115 

136 

.00 

.00 

1 

1120 

137 

.00 

.00 

1 

1125 

138 

.00 

.00 

1 

1130 

139 

.00 

.00 

1 

1135 

140 

.00 

.00 

1 

1140 

141 

.00 

.00 

1 

1145 

142 

.00 

.00 

1 

1150 

143 

.00 

.00 

1 

1155 

144 

.00 

.00 

1 

1200 

145 

.00 

.00 

1 

1205 

146 

.00 

.00 

1 

1210 

147 

.00 

.00 

1 

1215 

148 

.00 

.00 

1 

1220 

149 

.00 

.00 

1 

1225 

150 

.00 

.00 

****** 

********* 

***** 

************ 

TOTAL 

RAINFALL 

_ 

3.09,  TOTAL 

LOSS 

.01 

363. 

* 

1 

,01 

316. 

* 

1 

.00 

263. 

* 

1 

.01 

212. 

* 

1 

.00 

169. 

* 

1 

.00 

136. 

* 

1 

.00 

110. 

* 

1 

.01 

89. 

* 

1 

.00 

75. 

* 

1 

.00 

65. 

* 

1 

.00 

57. 

* 

1 

.00 

50. 

* 

1 

.00 

43. 

* 

1 

.00 

36. 

* 

1 

.00 

28. 

* 

1 

.00 

22. 

* 

1 

.00 

16. 

* 

1 

.00 

11 . 

* 

1 

.00 

8. 

* 

1 

.00 

6. 

* 

1 

.00 

4. 

* 

1 

.00 

3. 

* 

1 

.00 

2. 

* 

1 

.00 

1 . 

* 

1 

.00 

1 . 

* 

1 

.00 

1 . 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0  . 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0  . 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.  00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

1 

.00 

0. 

* 

2 

.00 

0. 

* 

2 

.00 

0. 

* 

2 

.00 

0. 

* 

2 

.00 

0. 

* 

2 

.00 

0. 

* 

2 

.00 

0. 

* 

2 

.00 

0. 

* 

2 

.00 

0. 

* 

2 

.00 

0. 

* 

2 

.00 

0. 

* 

2 

.00 

0. 

* 

2 

******* 

************* 

... 

******** 

1.22, 

TOTAL  EXCESS 

_ 

1.87 

1740 

213 

.00 

.00 

.00 

1745 

214 

.00 

.00 

.00 

1750 

215 

.00 

.00 

.00 

1755 

216 

.00 

.00 

.00 

1800 

217 

.00 

'  .00 

.00 

1805 

218 

.00 

.00 

.00 

1810 

219 

.00 

.00 

.00 

1815 

220 

.00 

.00 

.00 

1820 

221 

.00 

.00 

.00 

1825 

222 

.00 

.00 

.00 

1830 

223 

.00 

.00 

.00 

1835 

224 

.00 

.00 

.00 

1840 

225 

.00 

.00 

.00 

1845 

226 

.00 

.00 

.00 

1850 

227 

.00 

.00 

.00 

1855 

228 

.00 

.00 

.00 

1900 

229 

.00 

.00 

.00 

1905 

230 

.00 

.00 

.00 

1910 

231 

.00 

.00 

.00 

1915 

232 

.00 

.00 

.00 

1920 

233 

.00 

.00 

.00 

1925 

234 

.00 

.00 

.00 

1930 

235 

.00 

.00 

.00 

1935 

236 

.00 

.00 

.00 

1940 

237 

.00 

.00 

.00 

1945 

238 

.00 

.00 

.00 

1950 

239 

.00 

.00 

.00 

1955 

240 

.00 

.00 

.00 

2000 

241 

.00 

.00 

.00 

2005 

242 

.00 

.00 

.00 

2010 

243 

.00 

.00 

.00 

2015 

244 

.00 

.00 

.00 

2020 

245 

.00 

.00 

.00 

2025 

246 

.00 

.00 

.00 

2030 

247 

.00 

.00 

.00 

2035 

248 

.00 

.00 

.00 

2040 

249 

.00 

.00 

.00 

2045 

250 

.00 

.00 

.00 

2050 

251 

.00 

.00 

.00 

2055 

252 

.00 

.00 

.00 

2100 

253 

.00 

.00 

.00 

2105 

254 

.00 

.00 

.00 

2110 

255 

.00 

.00 

.00 

2115 

256 

.00 

.00 

.00 

2120 

257 

.00 

.00 

.00 

2125 

258 

.00 

.00 

.00 

2130 

259 

.00 

.00 

.00 

2135 

260 

.00 

.00 

.00 

2140 

261 

.00 

.00 

.00 

2145 

262 

.00 

.00 

.00 

2150 

263 

.00 

.00 

.00 

2155 

264 

.00 

.00 

.00 

2200 

265 

.00 

.00 

.00 

2205 

266 

.00 

.00 

.00 

2210 

267 

.00 

.00 

.00 

2215 

268 

.00 

.00 

.00 

2220 

269 

.00 

.00 

.00 

2225 

270 

.00 

.00 

.00 

2230 

271 

.00 

.00 

.00 

2235 

272 

.00 

.00 

.00 

2240 

273 

.00 

.00 

.00 

2245 

274 

.00 

.00 

.00 

2250 

275 

.00 

.00 

.00 

2255 

276 

.00 

.00 

.00 

2300 

277 

.00 

.00 

.00 

2305 

278 

.00 

.00 

.00 

2310 

279 

.00 

.00 

.00 

2315 

280 

.00 

.00 

.00 

2320 

281 

.00 

.00 

.00 

2325 

282 

.00 

.00 

.00 

2330 

283 

.00 

.00 

.00 

2335 

284 

.00 

.00 

.00 

2340 

285 

.00 

.00 

.00 

2345 

286 

.00 

.00 

.00 

2350 

287 

.00 

.00 

.00 

2355 

288 

.00 

.00 

.00 

0000 

289 

.00 

.00 

.00 

0005 

290 

.00 

.00 

.00 

0010 

291 

.00 

.00 

.00 

0015 

292 

.00 

.00 

.00 

0020 

293 

.00 

.00 

.00 

0025 

294 

.00 

.00 

.00 

0030 

295 

.00 

.00 

.00 

0035 

296 

.00 

.00 

.00 

0040 

297 

.00 

.00 

.00 

0045 

298 

.00 

.00 

.00 

0050 

299 

.00 

.00 

.00 

0055 

300 

.00 

.00 

.00 

****** 

****** 

******** 

******** 

****** 

0 

0 

0 

0 

0 

0 

0 
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0 
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0 

0 

0 

0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


PEAK  FLOW  TIME 

(CFS )  (HR) 


MAXIMUM  AVERAGE  FLOW 
6-HR  24-HR  72-HR 


(CFS) 


24.92-HR 
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1521.  3.83  287. 

(INCHES)  1.868 

(AC-FT)  1.42. 

CUMULATIVE  AREA  = 


SS3 100H . OUT 

72.  69.  69. 

1.871  1.871  1.871 

143.  143.  143. 

1.43  SQ  MI 


49  KK 


26  PB 

27  PI 


SUBBASIN  RUNOFF  DATA 


SUBBASIN  CHARACTERISTICS 

TAREA  .20  SUBBASIN  AREA 


PRECIPITATION  DATA 


3.43  BASIN  TOTAL  PRECIPITATION 


INCREMENTAL  PRECIPITATION  PATTERN 


02 

.04 

.01 

.02 

.02 

.02 

.01 

.00 

.00 

.00 

00 

.00 

.00 

.01 

.00 

.01 

.01 

.01 

.01 

.01 

01 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.01 

.00 

01 

.01 

.01 

.00 

.00 

.01 

.03 

.03 

.06 

.09 

09 

.12 

.03 

.04 

.03 

.01 

.02 

.02 

.00 

.00 

01 

.01 

.01 

.02 

.02 

.01 

.01 

.02 

.01 

.01 

00 

00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

SCS  LOSS  RATE 
STRTL 
CRVNBR 
RTIMP 


.31  INITIAL  ABSTRACTION 
86.40  CURVE  NUMBER 

.00  PERCENT  IMPERVIOUS  AREA 


52  UD 


SCS  DIMENSIONLESS  UNITGRAPH 
TLAG  .10  LAG 


WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  . 29*LAG 


438.  648.  285. 


111. 


UNIT  HYDROGRAPH 
8  END -OF -PERIOD  ORDINATES 
42.  16.  7. 


HYDROGRAPH  AT  STATION  6 


****** 

****** 

******* 

****** 

******** 

******** 

**************** 

*  *  *  * 

*********** 

****** 

******* 

******* 

******* 

******** 

********** 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.07 

.07 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.  13 

.13 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.06 

.06 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.07 

.07 

.00 

1 . 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.05 

.01 

4. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.02 

.02 

.00 

5. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.00 

.00 

.00 

4. 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.00 

.00 

.00 

1 . 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.00 

.00 

.00 

1 . 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.00 

.00 

.00 

0. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.00 

.00 

.00 

0. 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

1 . 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.02 

.02 

.00 

3. 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

1 

0115 

16 

.01 

.01 

.00 

4  . 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

1 

0120 

17 

.02 

.02 

.00 

4  . 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.03 

.03 

.01 

7  . 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.05 

.04 

.01 

12. 

* 

1 

1400 

169 

.00 

.00 

.00 

0. 

1 

0135 

20 

.03 

.02 

.01 

15. 

* 

1 

1405 

170 

.00 

.00 

.00 

0. 

1 

0140 

21 

.03 

.02 

.01 

15. 

* 

1 

1410 

171 

.00 

.00 

.00 

0. 

1 

0145 

22 

.02 

.02 

.01 

14  . 

* 

1 

1415 

172 

.00 

.00 

.00 

0. 

1 

0150 

23 

.01 

.00 

.00 

11. 

* 

1 

1420 

173 

.00 

.00 

.00 

0. 

1 

0155 

24 

.00 

.00 

.00 

6. 

* 

1 

1425 

174 

.00 

.00 

.00 

0. 

1 

0200 

25 

.00 

.00 

.00 

3. 

* 

1 

1430 

175 

.00 

.00 

.00 

0. 

1 

0205 

26 

.01 

.01 

.00 

4. 

* 

1 

1435 

176 

.00 

.00 

.00 

0. 

1 

0210 

27 

.03 

.02 

.01 

9. 

* 

1 

1440 

177 

.00 

.00 

.00 

0. 

1 

0215 

28 

.05 

.03 

.02 

18. 

* 

1 

1445 

178 

.00 

.00 

.00 

0. 

1 

0220 

29 

.04 

.02 

.02 

25. 

* 

1 

1450 

179 

.00 

.00 

.00 

0. 

1 

0225 

30 

.03 

.02 

.01 

24. 

* 

1 

1455 

180 

.00 

.00 

.00 

0. 

1 

0230 

31 

.01 

.00 

.00 

17. 

* 

1 

1500 

181 

.00 

.00 

.00 

0. 

1 

0235 

32 

.02 

.01 

.  01 

12. 

* 

1 

1505 

182 

.00 

.00 

.00 

0. 

1 

0240 

33 

.05 

.03 

.02 

18. 

* 

1 

1510 

183 

.00 

.00 

.00 

0. 
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1 

0245 

34 

.03 

.01 

.01 

24. 

* 

1 

1515 

184 

.00 

.00 

.00 

0 

1 

0250 

35 

.01 

.01 

.01 

19. 

* 

1 

1520 

185 

.00 

.00 

.00 

0 

1 

0255 

36 

.01 

.00 

.00 

12. 

* 

1 

1525 

186 

.00 

.00 

.00 

0 

1 

0300 

37 

.04 

.02 

.02 

15. 

* 

1 

1530 

187 

.00 

.00 

.00 

0 

1 

0305 

38 

.09 

.04 

.05 

38. 

* 

1 

1535 

188 

.00 

.00 

.00 

0 

1 

0310 

39 

.10 

.04 

.06 

65. 

* 

1 

1540 

189 

.00 

'  .00 

.00 

0 

1 

0315 

40 

.20 

.07 

.12 

109. 

* 

.  1 

1545 

190 

.00 

.00 

.00 

0 

1 

0320 

41 

.31 

.  10 

.21 

195. 

* 

1 

1550 

191 

.00 

.00 

.00 

0 

1 

0325 

42 

.31 

.08 

.23 

283. 

1 

1555 

192 

.00 

.00 

.00 

0 

1 

0330 

43 

.41 

.08 

.33 

372. 

* 

1 

1600 

193 

.00 

.00 

.00 

0 

1 

0335 

44 

.  12 

.02 

.  10 

351. 

jk 

1 

1605 

194 

.00 

.00 

.00 

0 

1 

0340 

45 

.13 

.02 

.11 

239. 

* 

1 

1610 

195 

.00 

.00 

.00 

0 

1 

0345 

46 

.  11 

.02 

.09 

186. 

* 

1 

1615 

196 

.00 

.00 

.00 

0 

1 

0350 

47 

.02 

.00 

.02 

127. 

* 

1 

1620 

197 

.00 

.00 

.00 

0 

1 

0355 

48 

.05 

.01 

.05 

82. 

* 

1 

1625 

198 

.00 

.00 

.00 

0 

1 

0400 

49 

.05 

.01 

.05 

75. 

* 

1 

1630 

199 

.00 

.00 

.00 

0 

1 

0405 

50 

.02 

.00 

.01 

59. 

* 

1 

1635 

200 

.00 

.00 

.00 

0 

1 

0410 

51 

.01 

.00 

.01 

36. 

* 

1 

1640 

201 

.00 

.00 

.00 

0 

1 

0415 

52 

.03 

.00 

.02 

30. 

* 

1 

1645 

202 

.00 

.00 

.00 

0 

1 

0420 

53 

.03 

.00 

.02 

34. 

1 

1650 

203 

.00 

.00 

.00 

0 

1 

0425 

54 

.04 

.01 

.04 

41. 

* 

1 

1655 

204 

.00 

.00 

.00 

0 

1 

0430 

55 

.08 

.01 

.07 

62. 

* 

1 

1700 

205 

.00 

.00 

.00 

0 

1 

0435 

56 

.05 

.01 

.05 

78. 

* 

1 

1705 

206 

.00 

.00 

.00 

0. 

1 

0440 

57 

.04 

.00 

.03 

70. 

* 

1 

1710 

207 

.00 

.00 

.00 

0 

1 

0445 

58 

.04 

.01 

.04 

61. 

* 

1 

1715 

208 

.00 

.00 

.00 

0, 

1 

0450 

59 

.07 

.01 

.06 

70. 

* 

1 

1720 

209 

.00 

.00 

.00 

0, 

1 

0455 

60 

.02 

.00 

.02 

65. 

* 

1 

1725 

210 

.00 

.00 

.00 

0, 

1 

0500 

61 

.02 

.00 

.02 

44. 

* 

1 

1730 

211 

.00 

.00 

.00 

0, 

1 

0505 

62 

.01 

.00 

.01 

30. 

* 

1 

1735 

212 

.00 

.00 

.00 

0. 

1 

0510 

63 

.01 

.00 

.01 

19. 

* 

1 

1740 

213 

.00 

.00 

.00 

0. 

1 

0515 

64 

.01 

.00 

.01 

13. 

* 

1 

1745 

214 

.00 

.00 

.00 

0. 

1 

0520 

65 

.00 

.00 

.00 

10. 

* 

1 

1750 

215 

.00 

.00 

.00 

0. 

1 

0525 

66 

.01 

.00 

.01 

9. 

* 

1 

1755 

216 

.00 

.00 

.00 

0. 

1 

0530 

67 

.00 

.00 

.00 

8. 

* 

1 

1800 

217 

.00 

.00 

.00 

0. 

1 

0535 

68 

.00 

.00 

.00 

5. 

* 

1 

1805 

218 

.00 

.00 

.00 

0. 

1 

0540 

69 

.00 

.00 

.00 

5. 

* 

1 

1810 

219 

.00 

.00 

.00 

0, 

1 

0545 

70 

.01 

.00 

.01 

7. 

* 

1 

1815 

220 

.00 

.00 

.00 

0. 

1 

0550 

71 

.00 

.00 

.  00 

7. 

* 

1 

1820 

221 

.00 

.00 

.00 

0. 

1 

0555 

72 

.00 

.00 

.00 

4. 

* 

1 

1825 

222 

.00 

.00 

.00 

0, 

1 

0600 

73 

.00 

.00 

.00 

5. 

* 

1 

1830 

223 

.00 

.00 

.00 

0. 

1 

0605 

74 

.00 

.00 

.00 

3. 

* 

1 

1835 

224 

.00 

.00 

.00 

0. 

1 

0610 

75 

.00 

.00 

.00 

1. 

* 

1 

1840 

225 

.00 

.00 

.00 

0. 

1 

0615 

76 

.00 

.00 

.00 

1. 

* 

1 

1845 

226 

.00 

.00 

.00 

0. 

1 

0620 

77 

.00 

.00 

.00 

0. 

* 

1 

18'50 

227 

.00 

.00 

.00 

0. 

1 

0625 

78 

.00 

.00 

.00 

0. 

* 

1 

1855 

228 

.00 

.00 

.00 

0. 

1 

0630 

79 

.00 

.00 

.00 

0. 

* 

1 

1900 

229 

.00 

.00 

.00 

0. 

1 

0635 

80 

.00 

.00 

.00 

0. 

* 

1 

1905 

230 

.00 

.00 

.00 

0. 

1 

0640 

81 

.00 

.00 

.00 

0. 

1 

1910 

231 

.00 

.00 

.00 

0. 

1 

0645 

82 

.00 

.00 

.00 

0. 

* 

1 

1915 

232 

.00 

.00 

.00 

0. 

1 

0650 

83 

.00 

.00 

.00 

0. 

★ 

1 

1920 

233 

.00 

.00 

.00 

0. 

1 

0655 

84 

.00 

.00 

.00 

0. 

* 

1 

1925 

234 

.00 

.00 

.00 

0. 

1 

0700 

85 

.00 

.00 

.00 

0. 

* 

1 

1930 

235 

.00 

.00 

.00 

0. 

1 

0705 

86 

.00 

.00 

.00 

0. 

* 

1 

1935 

236 

.00 

.00 

.00 

0. 

1 

0710 

87 

.00 

.00 

.00 

0. 

* 

1 

1940 

237 

.00 

.00 

.00 

0. 

1 

0715 

88 

.00 

.00 

.00 

0. 

* 

1 

1945 

238 

.00 

.00 

.00 

0. 

1 

0720 

89 

.00 

.00 

.00 

0. 

* 

1 

1950 

239  * 

.00 

.00 

.00 

0. 

1 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

0. 

1 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

0. 

1 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

0. 

1 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

0. 

1 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

.00 

.00 

0. 

1 

0750 

95 

.00 

.00 

.00 

0. 

★ 

1 

2020 

245 

.00 

.00 

.00 

0. 

1 

0755 

96 

.00 

.00 

.00 

0. 

* 

1 

2025 

246 

.00 

.00 

.00 

0. 

1 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

.00 

.00 

0. 

1 

0805 

98 

.00 

.00 

.00 

0. 

1 

2035 

248 

.00 

.00 

.00 

0. 

1 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

0. 

1 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

0. 

1 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.00 

0. 

1 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

0. 

1 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2100 

253 

.00 

.00 

.00 

0. 

1 

0835 

104 

•  .00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

0. 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0. 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0. 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

0. 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

0. 

1 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

0. 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

0. 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

0. 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

0. 

1 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

0. 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

0. 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.00 

0. 

1 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

0. 

1 

0940 

117 

.00 

.00 

.00 

0. 

1 

2210 

267 

.00 

.00 

.00 

0. 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0. 

1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

0 . 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

0 . 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

0 . 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0. 

1 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

0. 

1 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

.00 

.00 

.00 

0 . 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.00 

.00 

0 . 

1 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0 . 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0 . 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.  00 

0 . 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

0 . 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.  00 

0 . 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0 . 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

0. 
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1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0 

1 

1115 

136 

.00 

.0-0 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0 

1 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

2350 

287 

.00 

.00 

.00 

0 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.  .00 

.00 

.00 

0 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0 

1 

1135 

140 

.00 

".00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

0 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

0 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

0 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

0 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

0 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

0 

*  *  *  * 

******* 

******* 

****** 

******** 

************** 

******* 

****** 

********* 

********* 

****** 

********* 

******* 

*********** 

*  *  *  *  * 

TOTAL 

RAINFALL  = 

3.43,  TOTAL 

LOSS  = 

1.36,  TOTAL 

EXCESS  = 

2.07 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24.92-HR 

(CFS) 

(HR) 

(CFS) 

372. 

3.50 

45. 

11. 

11. 

11 . 

(INCHES) 

2.069 

2.069 

2.069 

2.069 

(AC-FT) 

22. 

22. 

22. 

22. 

CUMULATIVE  AREA  =  . 20  S Q  MI 


WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  .29* LAG 


HYDROGRAPH  AT  STATION  6 

PLAN  1,  RATIO  =  .90 


*  *  * 

********* 

*  *  *  *  * 

******** 

******** 

*********** 

********* 

********* 

*********** 

*  *  *  *  ★ 

****** 

******** 

******* 

********** 

******** 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00, 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.06 

.06 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.11 

.11 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.05 

.05 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.06 

.06 

.00 

0. 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.05 

.00 

1 . 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.02 

.02 

.00 

2  . 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.00 

.00 

.00 

2. 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.00 

.00 

.00 

1 . 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.00 

.00 

.00 

0. 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.00 

.00 

.00 

0. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.00 

.00 

.00 

0  . 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

0. 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.02 

.02 

.00 

2. 

* 

1 

1340 

165 

.00 

.00 

.00 

0  . 

1 

0115 

16 

.01 

.01 

.00 

2. 

* 

1 

1345 

166 

.00 

.00 

-  .00 

0. 

1 

0120 

17 

.02 

.02 

.00 

3  . 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.03 

.03 

.01 

5. 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.04 

.03 

.01 

8. 

* 

1 

1400 

169 

.00 

.00 

.00 

0. 

1 

0135 

20 

.03 

.02 

.01 

11. 

* 

1 

1405 

170 

.00 

.00 

.00 

0. 

1 

0140 

21 

.03 

.02 

.01 

11. 

* 

1 

1410 

171 

.00 

.00 

.00 

0. 

1 

0145 

22 

.02 

.02 

.01 

11. 

* 

1 

1415 

172 

.00 

.00 

.00 

0. 

1 

0150 

23 

.01 

.00 

.00 

8. 

* 

1 

1420 

173 

.00 

.00 

.00 

0. 

1 

0155 

24 

.00 

.00 

.00 

5. 

* 

1 

1425 

174 

.00 

.00 

.00 

0. 

1 

0200 

25 

.00 

.00 

.00 

3. 

* 

1 

1430 

175 

.00 

.00 

.00 

0. 

1 

0205 

26 

.01 

.01 

.00 

3. 

* 

1 

1435 

176 

.00 

.00 

.  00 

0. 

1 

0210 

27 

.03 

.02 

.01 

7 . 

* 

1 

1440 

177 

.00 

.00 

.00 

0. 

1 

0215 

28 

.05 

.03 

.02 

14. 

* 

1 

1445 

178 

.00 

.00 

.00 

0. 

1 

0220 

29 

.04 

.02 

.01 

20. 

* 

1 

1450 

179 

.00 

.00 

.00 

0. 

1 

0225 

30 

.02 

.02 

.01 

19. 

* 

1 

1455 

180 

.00 

.00 

.00 

0. 

1 

0230 

31 

.01 

.00 

.00 

13. 

* 

1 

1500 

181 

.00 

.00 

.00 

0. 

1 

0235 

32 

.02 

.01 

.01 

9. 

* 

1 

1505 

182 

.00 

.00 

.00 

0. 

1 

0240 

33 

.04 

.02 

.02 

15. 

* 

1 

1510 

183 

.00 

.00 

.00 

0. 

1 

0245 

34 

.02 

.01 

.01 

19. 

* 

1 

1515 

184 

.00 

.00 

.00 

0. 

1 

0250 

35 

.01 

.01 

.00 

15. 

* 

1 

1520 

185 

.00 

.00 

.00 

0. 

1 

0255 

36 

.01 

.00 

.00 

9. 

* 

1 

1525 

186 

.00 

.00 

.00 

0. 

1 

0300 

37 

.04 

.02 

.02 

13. 

* 

1 

1530 

187 

.00 

.00 

.00 

0. 

1 

0305 

38 

.08 

.04 

.04 

31. 

* 

1 

1535 

188 

.00 

.00 

.00 

0. 

1 

0310 

39 

.09 

.04 

.05 

54. 

* 

1 

1540 

189 

.00 

.00 

.00 

0. 

1 

0315 

40 

.18 

.07 

.10 

91. 

* 

1 

1545 

190 

.00 

.00 

.00 

0. 

1 

0320 

41 

.28 

.10 

.18 

165. 

* 

1 

1550 

191 

.00 

.00 

.00 

0. 

1 

0325 

42 

.28 

.08 

.20 

241 . 

* 

1 

1555 

192 

.00 

.00 

.00 

0. 

1 

0330 

43 

.37 

.09 

.28 

320. 

* 

1 

1600 

193 

.00 

.00 

.00 

0. 

1 

0335 

44 

.  10 

.02 

.08 

303  . 

* 

1 

1605 

194 

.00 

.00 

.00 

0. 

1 

0340 

45 

.11 

.02 

.09 

208. 

* 

1 

1610 

195 

.00 

.00 

.00 

0. 

1 

0345 

46 

.10 

.02 

.08 

162. 

* 

1 

1615 

196 

.00 

.00 

.00 

0. 

1 

0350 

47 

.02 

.00 

.02 

111. 

* 

1 

1620 

197 

.00 

.00 

.00 

0. 

1 

0355 

48 

.05 

.01 

.04 

72. 

* 

1 

1625 

198 

.00 

.00 

.00 

0. 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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0400 

49 

.05 

.01 

.04 

66. 

* 

1 

1630 

199 

.00 

.00 

.00 

0 

0405 

50 

.02 

.00 

.01 

52. 

* 

1 

1635 

200 

.00 

.00 

.00 

0 

0410 

51 

.01 

.00 

.01 

32. 

* 

1 

1640 

201 

.00 

.00 

.00 

0 

0415 

52 

.02 

.00 

.02 

27. 

* 

1 

1645 

202 

.00 

.00 

.00 

0 

0420 

53 

.02 

.00 

.02 

30. 

* 

1 

1650 

203 

.00 

.00 

.00 

0 

0425 

54 

.04 

.01 

.03 

36. 

* 

1 

1655 

204 

.00 

•  .00 

.00 

0 

0430 

55 

.07 

.01 

.06 

55. 

* 

1 

1700 

205 

.00 

.00 

.00 

0 

0435 

56 

.05 

.01 

.04 

68. 

* 

1 

1705 

206 

.00 

.00 

.00 

0 

0440 

57 

.03 

.00 

.03 

61. 

* 

1 

1710 

207 

.00 

.00 

.00 

0 

0445 

58 

.04 

.01 

.03 

54. 

* 

1 

1715 

208 

.00 

.00 

.00 

0 

0450 

59 

.06 

.01 

.05 

62. 

* 

1 

1720 

209 

.00 

.00 

.00 

0 

0455 

60 

.02 

.00 

.02 

57. 

* 

1 

1725 

210 

.00 

.00 

.00 

0 

0500 

61 

.02 

.00 

.02 

39. 

* 

1 

1730 

211 

.00 

.00 

.00 

0 

0505 

62 

.01 

.00 

.01 

27. 

* 

1 

1735 

212 

.00 

.00 

.00 

0 

0510 

63 

.01 

.00 

.01 

17. 

1 

1740 

213 

.00 

.00 

.00 

0 

0515 

64 

.01 

.00 

.01 

12. 

* 

1 

1745 

214 

.00 

.00 

.00 

0 

0520 

65 

.00 

.00 

.00 

8. 

1 

1750 

215 

.00 

.00 

.00 

0 

0525 

66 

.01 

.00 

.01 

8. 

* 

1 

1755 

216 

.00 

.00 

.00  • 

0 

0530 

67 

.00 

.00 

.00 

7 . 

* 

1 

1800 

217 

.00 

.00 

.00 

0 

0535 

68 

.00 

.00 

.00 

4. 

* 

1 

1805 

218 

.00 

.00 

.00 

0 

0540 

69 

.00 

.00 

.00 

4. 

* 

1 

1810 

219 

.00 

.00 

.00 

0 

0545 

70 

.01 

.00 

.01 

6. 

* 

1 

1815 

220 

.00 

.00 

.00 

0 

0550 

71 

.00 

.00 

.00 

6. 

* 

1 

1820 

221 

.00 

.00 

.00 

0 

0555 

72 

.00 

.00 

.00 

4. 

* 

1 

1825 

222 

.00 

.00 

.00 

0 

0600 

73 

.00 

.00 

.00 

4  . 

* 

1 

1830 

223 

.00 

.00 

.00 

0 

0605 

74 

.00 

.00 

.00 

3  . 

* 

1 

1835 

224 

.00 

.00 

.00 

0 

0610 

75 

.00 

.00 

.00 

1 . 

* 

1 

1840 

225 

.00 

.00 

.00 

0 

0615 

76 

.00 

.00 

.00 

0. 

* 

1 

1845 

226 

.00 

.00 

.00 

0 

0620 

77 

.00 

.00 

.00 

0. 

* 

1 

1850 

227 

.00 

.00 

.00 

0 

0625 

78 

.00 

.00 

.00 

0. 

* 

1 

1855 

228 

.00 

.00 

.00 

0 

0630 

79 

.00 

.00 

.00 

0  . 

* 

1 

1900 

229 

.00 

.00 

.00 

0 

0635 

80 

.00 

.00 

.00 

0. 

* 

1 

1905 

230 

.00 

.00 

.00 

0 

0640 

81 

.00 

.00 

.00 

0. 

* 

1 

1910 

231 

.00 

.00 

.00 

0 

0645 

82 

.00 

.00 

.00 

0. 

* 

1 

1915 

232 

.00 

.00 

.00 

0 

0650 

83 

.00 

.00 

.00 

0. 

It 

1 

1920 

233 

.00 

.00 

.00 

0 

0655 

84 

.00 

.00 

.00 

0. 

* 

1 

1925 

234 

.00 

.00 

.00 

0 

0700 

85 

.00 

.00 

.00 

0. 

* 

1 

1930 

235 

.00 

.00 

.00 

0 

0705 

86 

.00 

.00 

.00 

0. 

* 

1 

1935 

236 

.00 

.00 

.00 

0 

0710 

87 

.00 

.00 

.00 

0. 

* 

1 

1940 

237 

.00 

.00 

.00 

0 

0715 

88 

.00 

.00 

.00 

0. 

* 

1 

1945 

238 

.00 

.00 

.00 

0 

0720 

89 

.00 

.00 

.00 

0. 

* 

1 

1950 

239 

.00 

.00 

.00 

0 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

0 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

0 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

0. 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

0. 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

.00 

.00 

0 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

.00 

.00 

.00 

0. 

0755 

96 

.00 

.00 

.00 

0. 

* 

1 

2025 

246 

.00 

.00 

.00 

0 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

.00 

.00 

0. 

0805 

98 

.00 

.00 

.00 

0. 

* 

1 

2035 

248 

.00 

.00 

.00 

0. 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

0. 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

0, 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.00 

0. 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

0, 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2100 

253 

.00 

.00 

.00 

0. 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

0. 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0. 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0. 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

0. 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

0. 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

0, 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

0. 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

0. 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

0. 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

0, 

0925 

114 

.00 

.00 

.00 

0, 

* 

1 

2155 

264 

.00 

.00 

.00 

0. 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.00 

0, 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

0. 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

0. 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0. 

0950 

119 

.  .00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

0. 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

0, 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

0, 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0. 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

0. 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

.00 

.00 

.00 

0. 

1020 

125 

.00 

.00 

.00 

0. 

It 

1 

2250 

275 

.00 

.00 

.00 

0. 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0. 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0. 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

0, 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

0, 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

0, 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0. 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

0. 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0. 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0. 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0, 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0. 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

2350 

287 

.00 

.00 

.00 

0. 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

0. 

1130 

139 

.  00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0. 

1135 

140 

.00 

.00 

.00 

0. 

# 

2 

0005 

290 

.00 

.00 

.00 

0. 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0. 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

0. 

1150 

143 

.00 

.00 

.00 

0. 

2 

0020 

293 

.00 

.00 

.00 

0. 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

0 . 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0, 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0. 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0. 
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1 

1215 

148 

.00 

.00 

.00 

0.  *  2 

0045 

298 

.00 

.00 

.00 

0. 

1 

1220 

149 

.00 

.00 

.00 

0.  *  2 

0050 

299 

.00 

.00 

.00 

0. 

1 

1225 

150 

.00 

.00 

.00 

0.  *  2 

0055 

300 

.00 

.00 

.00 

0. 

*********** 

********* 

***** 

********** 

****** 

*********** 

**************************** 

****** 

*  *  *  *  * 

********* 

******** 

******* 

*********** 

TOTAL 

RAINFALL  = 

3.09,  TOTAL 

LOSS  = 

1.32,  TOTAL 

EXCESS  = 

1. 

77 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24 

. 92-HR 

(CFS) 

(HR) 

(CFS) 

320. 

3.50 

38. 

10. 

9. 

9. 

(INCHES) 

1.768 

1.768 

1.768 

1.768 

(AC-FT) 

19. 

19. 

19. 

19. 

CUMULATIVE 

AREA  = 

.20  SQ  MI 

53  KK 


SUBBASIN  RUNOFF  DATA 

54  BA  SUBBASIN  CHARACTERISTICS 

TAREA  .74  SUBBASIN  AREA 

PRECIPITATION  DATA 

26  PB  STORM  3.43  BASIN  TOTAL  PRECIPITATION 

27  PI  INCREMENTAL  PRECIPITATION  PATTERN 


02 

.04 

.01 

.02 

.02 

.02 

.01 

.00 

.00 

.00 

00 

.00 

.00 

.01 

.00 

.01 

.01 

.01 

.01 

.01 

01 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.01 

.00 

01 

.01 

.01 

.00 

.00 

.01 

.03 

.03 

.06 

.09 

09 

.12 

.03 

.04 

.03 

.01 

.02 

.02 

.00 

.00 

01 

.01 

.01 

.02 

.02 

.01 

.01 

.02 

.01 

.01 

00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00  .00 


55 

LS 

SCS 

LOSS  RATE 

STRTL 

.31 

INITIAL  ABSTRACTION 

CRVNBR 

86.40 

CURVE  NUMBER 

RTIMP 

.00 

PERCENT  IMPERVIOUS  AREA 

56 

UD 

SCS 

DIMENSIONLESS 

UNITGRAPH 

TLAG 

.  17 

LAG 

WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  .29* LAG 

UNIT  HYDROGRAPH 
12  END-OF -PERIOD  ORDINATES 

494.  1510.  1588.  1030.  517.  281.  149.  79.  42.  22. 

13.  6. 


HYDROGRAPH  AT  STATION 


*  *  * 

********* 

****** 

******* 

******** 

*********** 

*★*****■ 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

1 

0005 

2 

.07 

.07 

.00 

0. 

1 

0010 

3 

.13 

.13 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

1 

0020 

5 

.06 

.06 

.00 

0. 

1 

0025 

6 

.07 

.07 

.00 

1. 

1 

0030 

7 

.05 

.05 

.01 

6. 

1 

0035 

8 

.02 

.02 

.00 

12. 

1 

0040 

9 

.00 

.00 

.00 

15. 

1 

0045 

10 

.00 

.00 

.00 

11 . 

1 

0050 

11 

.00 

.00 

.00 

6. 

1 

0055 

12 

.00 

.00 

.00 

3 . 

1 

0100 

13 

.00 

.00 

.00 

2. 

1 

0105 

14 

.01 

.01 

.00 

2. 

1 

0110 

15 

.02 

.02 

.00 

5. 

1 

0115 

16 

.01 

.01 

.00 

10. 

1 

0120 

17 

.02 

.02 

.00 

12. 

1 

0125 

18 

.03 

.03 

.01 

17. 

*  *  *  * 

*********** 

*  *  *  *  * 

****** 

******* 

******** 

******** 

**********’ 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 
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1 

0130 

19 

.05 

.04 

.01 

28. 

* 

1 

1400 

169 

.00 

.00 

.00 

1 

0135 

20 

.03 

.02 

.01 

41. 

* 

1 

1405 

170 

.00 

.00 

.00 

1 

0140 

21 

.03 

.02 

.01 

49. 

* 

1 

1410 

171 

.00 

.00 

.00 

1 

0145 

22 

.02 

.02 

.01 

51. 

* 

1 

1415 

172 

.00 

.00 

.00 

1 

0150 

23 

.01 

.00 

.00 

47. 

1 

1420 

173 

.00  . 

.00 

.00 

1 

0155 

24 

.00 

.00 

.00 

36. 

* 

1 

1425 

174 

.00 

.00 

.00 

1 

0200 

25 

.00 

.00 

.00 

24. 

* 

1 

1430 

175 

.00 

.00 

.00 

1 

0205 

26 

.01 

.01 

.00 

17. 

* 

1 

1435 

176 

.00 

.00 

.00 

1 

0210 

27 

.03 

.02 

.01 

21. 

* 

1 

1440 

177 

.00 

.00 

.00 

1 

0215 

28 

.05 

.03 

.02 

40. 

* 

1 

1445 

178 

.00 

.00 

.00 

1 

0220 

29 

.04 

.02 

.02 

65. 

* 

1 

1450 

179 

.00 

.00 

.00 

1 

0225 

30 

.03 

.02 

.01 

80. 

* 

1 

1455 

180 

.00 

.00 

.00 

1 

0230 

31 

.01 

.00 

.00 

76. 

* 

1 

1500 

181 

.00 

.00 

.00 

1 

0235 

32 

.02 

.01 

.01 

60. 

* 

1 

1505 

182 

.00 

.00 

.00 

1 

0240 

33 

.05 

.03 

.02 

57. 

* 

1 

1510 

183 

.00 

.00 

.00 

1 

0245 

34 

.03 

.01 

.01 

71. 

* 

1 

1515 

184 

.00 

.00 

.00 

1 

0250 

35 

.01 

.01 

.01 

76. 

* 

1 

1520 

185 

.00 

.00 

.00 

1 

0255 

36 

.01 

.00 

.00 

63. 

* 

1 

1525 

186 

.00 

.00 

.00 

1 

0300 

37 

.04 

.02 

.02 

54. 

* 

1 

1530 

187 

.00 

.00 

.00 

1 

0305 

38 

.09 

.04 

.05 

83. 

* 

1 

1535 

188 

.00 

.00 

.00 

1 

0310 

39 

.10 

.04 

.06 

153. 

* 

1 

1540 

189 

.00 

.00 

.00 

1 

0315 

40 

.20 

.07 

.12 

258. 

* 

1 

1545 

190 

.00 

.00 

.00 

1 

0320 

41 

.31 

.10 

.21 

449. 

* 

1 

1550 

191 

.00 

.00 

.00 

1 

0325 

42 

.31 

.08 

.23 

723. 

* 

1 

1555 

192 

.00 

.00 

.00 

1 

0330 

43 

.41 

.08 

.33 

1024. 

* 

1 

1600 

193 

.00 

.00 

.00 

1 

0335 

44 

.12 

.02 

.  10 

1219. 

* 

1 

1605 

194 

.00 

.00 

.00 

1 

0340 

45 

.13 

.02 

.11 

1115. 

* 

1 

1610 

195 

.00 

.00 

.00 

1 

0345 

46 

.  11 

.02 

.09 

900. 

* 

1 

1615 

196 

.00 

.00 

.00 

1 

0350 

47 

.02 

.00 

.02 

693  . 

* 

1 

1620 

197 

.00 

.00 

.00 

1 

0355 

48 

.05 

.01 

.05 

506  . 

* 

1 

1625 

198 

.00 

.00 

.00 

1 

0400 

49 

.05 

.01 

.05 

380. 

* 

1 

1630 

199 

.00 

.00 

.00 

1 

0405 

50 

.02 

.00 

.01 

306. 

* 

1 

1635 

200 

.00 

.00 

.00 

1 

0410 

51 

.01 

.00 

.01 

232. 

* 

1 

1640 

201 

.00 

.00 

.00 

1 

0415 

52 

.03 

.00 

.02 

168. 

1 

1645 

202 

.00 

.00 

.00 

1 

0420 

53 

.03 

.00 

.02 

141. 

* 

1 

1650 

203 

.00 

.00 

.00 

1 

0425 

54 

.04 

.01 

.04 

142. 

* 

1 

1655 

204 

.00 

.00 

.00 

1 

0430 

55 

.08 

.01 

.07 

174. 

* 

1 

1700 

205 

.00 

.00 

.00 

1 

0435 

56 

.05 

.01 

.05 

229. 

* 

1 

1705 

206 

.00 

.00 

.00 

1 

0440 

57 

.04 

.00 

.03 

255. 

* 

1 

1710 

207 

.00 

.00 

.00 

1 

0445 

58 

.04 

.01 

.04 

245. 

1 

1715 

208 

.00 

.00 

.00 

1 

0450 

59 

.07 

.01 

.06 

242. 

* 

1 

1720 

209 

.00 

.00 

.00 

1 

0455 

60 

.02 

.00 

.02 

248. 

* 

1 

1725 

210 

.00 

.00 

.00 

1 

0500 

61 

.02 

.00 

.02 

217. 

* 

1 

1730 

211 

.00 

.00 

.00 

1 

0505 

62 

.01 

.00 

.01 

167. 

* 

1 

l'735 

212 

.00 

.00 

.00 

1 

0510 

63 

.01 

.00 

.01 

119. 

* 

1 

1740 

213 

.00 

.00 

.  00 

1 

0515 

64 

.01 

.00 

.01 

84. 

* 

1 

1745 

214 

.00 

.00 

.00 

1 

0520 

65 

.00 

.00 

.00 

60. 

* 

1 

1750 

215 

.00 

.00 

.00 

1 

0525 

66 

.01 

.00 

.01 

46. 

* 

1 

1755 

216 

.00 

.00 

.00 

1 

0530 

67 

.00 

.00 

.00 

39. 

* 

1 

1800 

217 

.00 

.00 

.00 

1 

0535 

68 

.00 

.00 

.00 

30. 

* 

1 

1805 

218 

.00 

.00 

.00 

1 

0540 

69 

.00 

.00 

.00 

23. 

* 

1 

1810 

219 

.00 

.00 

.00 

1 

0545 

70 

.01 

.00 

.01 

22. 

* 

1 

1815 

220 

.00 

.00 

.00 

1 

0550 

71 

.00 

.00 

.00 

26. 

* 

1 

1820 

221 

.00 

.00 

.00 

1 

0555 

72 

.00 

.00 

.00 

23. 

* 

1 

1825 

222 

.00 

.00 

.00 

1 

0600 

73 

.00 

.00 

.00 

19. 

* 

1 

1830 

223 

.00 

.00 

.00 

1 

0605 

74 

.00 

.00 

.00 

16. 

* 

1 

1835 

224 

.00 

.00 

.00 

1 

0610 

75 

.00 

.00 

.00 

12. 

* 

1 

1840 

225 

.00 

.00 

.00 

1 

0615 

76 

.00 

.00 

.00 

7. 

* 

1 

1845 

226 

.00 

.00 

.00 

1 

0620 

77 

.00 

.00 

.00 

3. 

* 

1 

1850 

227 

.00 

.00 

.00 

1 

0625 

78 

.00 

.00 

.00 

2. 

* 

1 

1855 

228 

.00 

.00 

.00 

1 

0630 

79 

.00 

.00 

.00 

1. 

* 

1 

1900 

229 

.00 

.00 

.00 

1 

0635 

80 

.00 

.00 

.00 

1. 

* 

1 

1905 

230 

.00 

.00 

.00 

1 

0640 

81 

.00 

.00 

.00 

0. 

* 

1 

1910 

231 

.00 

.00 

.00 

1 

0645 

82 

.00 

.00 

.00 

0. 

* 

1 

1915 

232 

.00 

.00 

.00 

1 

0650 

83 

.00 

.00 

.00 

0. 

★ 

1 

1920 

233 

.00 

.00 

.00 

1 

0655 

84 

.00 

.00 

.00 

0. 

* 

1 

1925 

234 

.00 

.00 

.00 

1 

0700 

85 

.00 

.00 

.00 

0. 

* 

1 

1930 

235 

.00 

.00 

.00 

1 

0705 

86 

.00 

.00 

.00 

0. 

* 

1 

1935 

236 

.00 

.00 

.00 

1 

0710 

87 

.00 

.00 

.00 

0. 

* 

1 

1940 

237 

.00 

.00 

.00 

1 

0715 

88 

.00 

.00 

.00 

0. 

* 

1 

1945 

238 

.00 

.00 

.00 

1 

0720 

89 

.  .00 

.00 

.00 

0. 

* 

1 

1950 

239 

.00 

.00 

.00 

1 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

1 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

1 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

1 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

1 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

.00 

.00 

1 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

.00 

.00 

.00 

1 

0755 

96 

.00 

.00 

.00 

0. 

* 

1 

2025 

246 

.00 

.00 

.00 

1 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

.00 

.00 

1 

0805 

98 

.00 

.00 

.00 

0. 

* 

1 

2035 

248 

.00 

.00 

.00 

1 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

1 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

1 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.00 

1 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

1 

0830 

103 

.00 

.00 

.00 

0. 

★ 

1 

2100 

253 

.00 

.00 

.00 

1 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

1 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

1 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.  00 

1 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

1 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

0 

0 

0 

0 

0 

0 

0 
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0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 
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0 

0 


Page  25 


SS3 100H . OUT 


1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0. 

1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

0. 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

0. 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

0. 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0. 

1 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

'  .00 

.00 

.00 

0. 

1 

1015 

124 

.00 

,.00 

.00 

0. 

* 

1 

2245 

274 

.00 

.  00 

.00 

0. 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.  00 

.00 

0. 

1 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0. 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0. 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1  . 

2305 

278 

.00 

.  00 

.00 

0. 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

0. 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

0. 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0. 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

0. 

1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0. 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0. 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0. 

1 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0. 

1 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

2350 

287 

.00 

.00 

.00 

0. 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

0. 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0. 

1 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

0. 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0. 

1 

1145 

142 

.00 

.00 

.00 

0  . 

* 

2 

0015 

292 

.00 

.00 

.00 

0. 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

0. 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

0. 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0. 

1 

1205 

146 

.00 

.00 

.00 

0  . 

* 

2 

0035 

296 

.00 

.00 

.00 

0. 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0. 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0. 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

0. 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

0. 

************* 

****** 

*  *  *  *  * 

******** 

******** 

******** 

************ 

*********** 

******* 

******* 

*  *  *  *  * 

************ 

******** 

********** 

*  *  *  * 

TOTAL 

RAINFALL  = 

3.43,  TOTAL 

LOSS  = 

1.36,  TOTAL 

EXCESS  = 

2.07 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24 .92-HR 

(CFS) 

(HR) 

(CFS) 

1219. 

3.58 

165. 

41. 

40. 

40. 

(INCHES) 

2.069 

2.069 

2.069 

2.069 

(AC-FT) 

82. 

82. 

82. 

82. 

CUMULATIVE 

AREA  = 

.74  SQ  MI 

WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  .29*LAG 


HYDROGRAPH  AT  STATION  7 

PLAN  1,  RATIO  =  .90 


****** 

****** 

******* 

****** 

******** 

********* 

************ 

******** 

********** 

****** 

*  *  *  *  * 

********** 

****** 

******** 

********** 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.06 

.06 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

o 

.11 

.  11 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.05 

.05 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.06 

.06 

.00 

0. 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.05 

.00 

2. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.02 

.02 

.00 

5. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.00 

.00 

.00 

7. 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.00 

.00 

.00 

5. 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.00 

.00 

.00 

3. 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.00 

.00 

.00 

2. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.00 

.00 

.00 

1. 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

1. 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.02 

.02 

.00 

3. 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

1 

0115 

16 

.01 

.01 

.00 

6. 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

1 

0120 

17 

.02 

.02 

.00 

8. 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.03 

.03 

.01 

11. 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.04 

.03 

.01 

19. 

* 

1 

1400 

169 

.00 

.00 

.00 

0. 

1 

0135 

20 

.03 

.02 

.01 

30. 

* 

1 

1405 

170 

.00 

.00 

.00 

0. 

1 

0140 

21 

.03 

.02 

.01 

36. 

* 

1 

1410 

171 

.00 

.00 

.00 

0. 

1 

0145 

22 

.02 

.02 

.01 

38. 

* 

1 

1415 

172 

.00 

.00 

.00 

0. 

1 

0150 

23 

.01 

.00 

.00 

35. 

* 

1 

1420 

173 

.00 

.00 

.00 

0. 

1 

0155 

24 

.00 

.00 

.00 

27. 

* 

1 

1425 

174 

.00 

.00 

.00 

0. 

1 

0200 

25 

.00 

.00 

.00 

19. 

* 

1 

1430 

175 

.00 

.00 

.00 

0. 

1 

0205 

26 

.01 

.01 

.00 

13. 

* 

1 

1435 

176 

.00 

.00 

.00 

0. 

1 

0210 

27 

.03 

.02 

.01 

16  . 

* 

1 

1440 

177 

.00 

.00 

.00 

0. 

1 

0215 

28 

.05 

.03 

.02 

31. 

* 

1 

1445 

178 

.00 

.00 

.00 

0. 

1 

0220 

29 

.04 

.02 

.01 

51. 

* 

1 

1450 

179 

.00 

.00 

.00 

0. 

1 

0225 

30 

.02 

.02 

.01 

63. 

* 

1 

1455 

180 

.00 

.00 

.00 

0. 

1 

0230 

31 

.01 

.00 

.00 

60. 

* 

1 

1500 

181 

.00 

.00 

.00 

0. 

1 

0235 

32 

.02 

.01 

.01 

48. 

* 

1 

1505 

182 

.00 

.00 

.00 

0. 

1 

0240 

33 

.04 

.02 

.02 

46. 

* 

1 

1510 

183 

.00 

.00 

.00 

0. 
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1 

0245 

34 

.02 

.01 

.01 

58. 

* 

1 

1515 

184 

.00 

.00 

.00 

0 

1 

0250 

35 

.01 

.01 

.00 

62. 

* 

1 

1520 

185 

.00 

.00 

.00 

0 

1 

0255 

36 

.01 

.00 

.00 

51. 

* 

1 

1525 

186 

.00 

.00 

.00 

0 

1 

0300 

37 

.04 

.02 

.02 

44. 

* 

1 

1530 

187 

.00 

.00 

.00 

0 

1 

0305 

38 

.08 

.04 

.04 

68. 

* 

1 

1535 

188 

.00 

.  .00 

.00 

0 

1 

0310 

39 

.09 

.04 

.05 

126. 

* 

1 

1540 

189 

.00 

.00 

.00 

0 

1 

0315 

40 

.18 

.07 

.10 

214. 

* 

1 

1545 

190 

.00 

.00 

.00 

0 

1 

0320 

41 

.28 

.  10 

.18 

376. 

* 

1 

1550 

191 

.00 

.00 

.00 

0 

1 

0325 

42 

.28 

.08 

.20 

612. 

* 

1 

1555 

192 

.00 

.00 

.00 

0 

1 

0330 

43 

.37 

.09 

.28 

875. 

* 

1 

1600 

193 

.00 

.00 

.00 

0 

1 

0335 

44 

.  10 

.02 

.08. 

1049. 

* 

1 

1605 

194 

.00 

.00 

.00 

0 

1 

0340 

45 

.11 

.02 

.09 

963. 

* 

1 

1610 

195 

.00 

.00 

.00 

0 

1 

0345 

46 

.10 

.02 

.08 

780. 

* 

1 

1615 

196 

.00 

.00 

.00 

0 

1 

0350 

47 

.02 

.00 

.02 

602. 

1 

1620 

197 

.00 

.00 

.00 

0 

1 

0355 

48 

.05 

.01 

.04 

440. 

* 

1 

1625 

198 

.00 

.00 

.00 

0 

1 

0400 

49 

.05 

.01 

.04 

332. 

* 

1 

1630 

199 

.00 

.00 

.00 

0 

1 

0405 

50 

.02 

.00 

.01 

268. 

* 

1 

1635 

200 

.00 

.00 

.00 

0 

1 

0410 

51 

.01 

.00 

.01 

203. 

* 

1 

1640 

201 

.00 

.00 

.00 

0 

1 

0415 

52 

.02 

.00 

.02 

147. 

* 

1 

1645 

202 

.00 

.00 

.00 

0 

1 

0420 

53 

.02 

.00 

.02 

124. 

* 

1 

1650 

203 

.00 

.00 

.00 

0 

1 

0425 

54 

.04 

.01 

.03 

124. 

* 

1 

1655 

204 

.00 

.00 

.00 

0 

1 

0430 

55 

.07 

.01 

.06 

152. 

* 

1 

1700 

205 

.00 

.00 

.00 

0 

1 

0435 

56 

.05 

.01 

.04 

201. 

1 

1705 

206 

.00 

.00 

.00 

0 

1 

0440 

57 

.03 

.00 

.03 

224. 

* 

1 

1710 

207 

.00 

.00 

.00 

0 

1 

0445 

58 

.04 

.01 

.03 

215. 

* 

1 

1715 

208 

.00 

.00 

.00 

0 

1 

0450 

59 

.06 

.01 

.05 

212  . 

* 

1 

1720 

209 

.00 

.00 

.00 

0 

1 

0455 

60 

.02 

.00 

.02 

218. 

* 

1 

1725 

210 

.00 

.00 

.00 

0. 

1 

0500 

61 

.02 

.00 

.02 

191. 

* 

1 

1730 

211 

.00 

.00 

.00 

0. 

1 

0505 

62 

.01 

.00 

.01 

147  . 

* 

1 

1735 

212 

.00 

.00 

.00 

0 

1 

0510 

63 

.01 

.00 

.01 

105. 

* 

1 

1740 

213 

.00 

.00 

.00 

0. 

1 

0515 

64 

.01 

.00 

.01 

74  . 

* 

1 

1745 

214 

.00 

.00 

.00 

0. 

1 

0520 

65 

.00 

.00 

.00 

53. 

* 

1 

1750 

215 

.00 

.00 

.00 

0. 

1 

0525 

66 

.01 

.00 

.01 

40. 

* 

1 

1755 

216 

.00 

.00 

.00 

0. 

1 

0530 

67 

.00 

.00 

.00 

34. 

* 

1 

1800 

217 

.00 

.00 

.00 

0. 

1 

0535 

68 

.00 

.00 

.00 

26  . 

* 

1 

1805 

218 

.00 

.00 

.00 

0. 

1 

0540 

69 

.00 

.00 

.00 

20. 

* 

1 

1810 

219 

.00 

.00 

.00 

0, 

1 

0545 

70 

.01 

.00 

.01 

20. 

* 

1 

1815 

220 

.00 

.00 

.00 

0. 

1 

0550 

71 

.00 

.00 

.00 

23. 

* 

1 

1820 

221 

.00 

.00 

.00 

0. 

1 

0555 

72 

.00 

.00 

.00 

20. 

* 

1 

1825 

222 

.00 

.00 

.00 

0, 

1 

0600 

73 

.00 

.00 

.00 

17. 

★ 

1 

1830 

223 

.00 

.00 

.00 

0. 

1 

0605 

74 

.00 

.00 

.00 

14. 

■k 

1 

1835 

224 

.00 

.00 

.00 

0, 

1 

0610 

75 

.00 

.00 

.00 

10. 

* 

1 

1840 

225 

.00 

.00 

.00 

0. 

1 

0615 

76 

.00 

.00 

.00 

6. 

* 

1 

1845 

226 

.00 

.00 

.00 

0. 

1 

0620 

77 

.00 

.00 

.00 

3. 

1 

1&50 

227 

.00 

.00 

.00 

0. 

1 

0625 

78 

.00 

.00 

.00 

2. 

* 

1 

1855 

228 

.00 

.00 

.00 

0. 

1 

0630 

79 

.00 

.00 

.00 

1. 

* 

1 

1900 

229 

.00 

.00 

.00 

0. 

1 

0635 

80 

.00 

.00 

.00 

0. 

* 

1 

1905 

230 

.00 

.00 

.00 

0. 

1 

0640 

81 

.00 

.00 

.00 

0. 

1 

1910 

231 

.00 

.00 

.00 

0. 

1 

0645 

82 

.00 

.00 

.00 

0. 

* 

1 

1915 

232 

.00 

.00 

.00 

0. 

1 

0650 

83 

.00 

.00 

.00 

0. 

* 

1 

1920 

233 

.00 

.00 

.00 

0. 

1 

0655 

84 

.00 

.00 

.00 

0. 

* 

1 

1925 

234 

.00 

.00 

.00 

0. 

1 

0700 

85 

.00 

.00 

.00 

0. 

* 

1 

1930 

235 

.00 

.00 

.00 

0. 

1 

0705 

86 

.00 

.00 

.00 

0. 

* 

1 

1935 

236 

.00 

.00 

.00 

0. 

1 

0710 

87 

.00 

.00 

.00 

0. 

* 

1 

1940 

237 

.00 

.00 

.00 

0. 

1 

0715 

88 

.00 

.00 

.00 

0. 

* 

1 

1945 

238 

.00 

.00 

.00 

0. 

1 

0720 

89 

.00 

.00 

.00 

0. 

* 

1 

1950 

239 

.00 

.00 

.00 

0. 

1 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

0. 

1 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

0. 

1 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

0. 

1 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

0. 

1 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

.00 

.00 

0. 

1 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

.00 

.00 

.00 

0. 

1 

0755 

96 

.00 

.00 

.00 

0. 

* 

1 

2025 

246 

.00 

.00 

.00 

0. 

1 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

.00 

.00 

0. 

1 

0805 

98 

.00 

.00 

.00 

0. 

* 

1 

2035 

248 

.00 

.00 

.00 

0. 

1 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

0. 

1 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

0. 

1 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.00 

0. 

1 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

0. 

1 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2100 

253 

.00 

.00 

.00 

0. 

1 

0835 

104 

*  .00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

0. 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0. 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0. 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

0. 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

0. 

1 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

0. 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

0. 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

0. 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

0. 

1 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

0. 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

0. 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.00 

0. 

1 

0935 

116 

.00 

.00 

.00 

0. 

h 

1 

2205 

266 

.00 

.00 

.00 

0. 

1 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

0. 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0. 

1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

0. 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

0. 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

0. 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0. 

1 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

0. 

1 

1015 

124 

.00 

.00 

.00 

0. 

1 

2245 

274 

.00 

.00 

.00 

0. 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.00 

.00 

0. 

1 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0. 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0. 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

0. 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

0. 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

0. 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0. 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

0. 
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1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0 

1 

1110 

135 

.00 

.  00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0 

1 

1115 

136 

.00 

.do 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0 

1 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

2350 

287 

.00 

.00 

.00 

0 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

'  .00 

.00 

.00 

0 

1 

1130 

139 

.00 

-  .00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0 

1 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

0 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

0 

1 

1150 

143 

.00 

.00 

.00 

0. 

2 

0020 

293 

.00 

.00 

.00 

0 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

0 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

0 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

0 

:** 

********* 

*  *  *  *  * 

******** 

********* 

************* 

*  *  *  * 

************** 

******* 

****** 

******** 

***** 

*********** 

****** 

TOTAL 

RAINFALL  = 

3.09,  TOTAL 

LOSS  = 

1.32,  TOTAL 

EXCESS  = 

1.77 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24.92-HR 

(CFS ) 

(HR) 

(CFS) 

1049. 

3.58 

141. 

35. 

34. 

34. 

(INCHES) 

1.768 

1.768 

1.768 

1.768 

(AC-FT) 

70. 

70. 

70. 

70. 

CUMULATIVE 

AREA  = 

.74  SQ  MI 

57  KK 


SUBBASIN  RUNOFF  DATA 


58  BA 


SUBBASIN  CHARACTERISTICS 

TAREA  .19  SUBBASIN  AREA 


PRECIPITATION  DATA 

26  PB  STORM  3.43  BASIN  TOTAL  PRECIPITATION 

27  PI  INCREMENTAL  PRECIPITATION  PATTERN 


02 

.04 

.01 

.02 

.02 

.02 

.01 

.00 

.00 

.00 

00 

.00 

.00 

.01 

.00 

.01 

.01 

.01 

.01 

.01 

01 

.00 

.00 

.00 

.00 

.01 

.02 

.01 

.01 

.00 

01 

.01 

.01 

.00 

.00 

.01 

.03 

.03 

.06 

.09 

09 

.12 

.03 

.04 

.03 

.01 

.02 

.02 

.00 

.00 

01 

.01 

.01 

.02 

.02 

.01 

.01 

.02 

.01 

.01 

00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00  .00 


59  LS 


SCS  LOSS  RATE 
STRTL 
CRVNBR 
RTIMP 


.30  INITIAL  ABSTRACTION 
86.80  CURVE  NUMBER 

.00  PERCENT  IMPERVIOUS  AREA 


60  UD  SCS  DIMENSIONLESS  UNITGRAPH 

TLAG  .10  LAG 


WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  .29* LAG 


416.  616.  271.  105. 


UNIT  HYDROGRAPH 
8  END-OF-PERIOD  ORDINATES 
40 .  16 .  6 . 


HYDROGRAPH  AT  STATION  8 


****** 

****** 

***** 

******** 

******** 

******** 

********** 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

1 

0005 

2 

.07 

.07 

.00 

0. 

1 

0010 

3 

.13 

.13 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0  . 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

1235 

152 

.00 

.00 

.00 

0  . 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

1245 

154 

.00 

.00 

.00 

0. 

Page  28 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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0020 

5 

.06 

.06 

.00 

0. 

0025 

6 

.07 

.07 

.00 

1. 

0030 

7 

.05 

.05 

.01 

4  . 

0035 

8 

.02 

.02 

.00 

6. 

0040 

9 

.00 

.00 

.00 

4. 

0045 

10 

.00 

.00 

.00 

2. 

0050 

11 

.00 

.00 

.00 

1. 

0055 

12 

.00 

.00 

.00 

0. 

0100 

13 

.00 

.00 

.00 

0. 

0105 

14 

.01 

.01 

.00 

1, 

0110 

15 

.02 

.02 

.00 

3. 

0115 

16 

.01 

.01 

.00 

4. 

0120 

17 

.02 

.02 

.00 

4  . 

0125 

18 

.03 

.03 

.01 

7, 

0130 

19 

.05 

.03 

.01 

12. 

0135 

20 

.03 

.02 

.01 

15, 

0140 

21 

.03 

.02 

.01 

15. 

0145 

22 

.02 

.02 

.01 

14. 

0150 

23 

.01 

.00 

.00 

11, 

0155 

24 

.00 

.00 

.00 

6. 

0200 

25 

.00 

.00 

.00 

3 

0205 

26 

.01 

.01 

.00 

3, 

0210 

27 

.03 

.02 

.01 

9, 

0215 

28 

.05 

.03 

.02 

18. 

0220 

29 

.04 

.02 

.02 

24 

0225 

30 

.03 

.01 

.01 

23 

0230 

31 

.01 

.00 

.00 

17. 

0235 

32 

.02 

.01 

.01 

12 

0240 

33 

.05 

.02 

.02 

18 

0245 

34 

.03 

.01 

.01 

24 

0250 

35 

.01 

.01 

.01 

18 

0255 

36 

.01 

.00 

.00 

11 

0300 

37 

.04 

.02 

.02 

15 

0305 

38 

.09 

.04 

.05 

37 

0310 

39 

.10 

.04 

.06 

64 

0315 

40 

.20 

.07 

.  12 

106 

0320 

41 

.31 

.09 

.22 

189 

0325 

42 

.31 

.08 

.24 

273 

0330 

43 

.  41 

.08 

.33 

358 

0335 

44 

.12 

.02 

.  10 

337 

0340 

45 

.13 

.02 

.  11 

230 

0345 

46 

.11 

.02 

.09 

178 

0350 

47 

.02 

.00 

.02 

122 

0355 

48 

.05 

.01 

.05 

79 

0400 

49 

.05 

.01 

.05 

72 

0405 

50 

.02 

.00 

.01 

57 

0410 

51 

.01 

.00 

.01 

35 

0415 

52 

.03 

.00 

.02 

29 

0420 

53 

.03 

.00 

.02 

32 

0425 

54 

.04 

.01 

.04 

39 

0430 

55 

.08 

.01 

.07 

60 

0435 

56 

.05 

.01 

.05 

74 

0440 

57 

.04 

.00 

.03 

67 

0445 

58 

.04 

.01 

.04 

59 

0450 

59 

.07 

.01 

.06 

67 

0455 

60 

.02 

.00 

.02 

62 

0500 

61 

.02 

.00 

.02 

42 

0505 

62 

.01 

.00 

.01 

29 

0510 

63 

.01 

.00 

.01 

18 

0515 

64 

.01 

.00 

.01 

13 

0520 

65 

.00 

.00 

.00 

9 

0525 

66 

.01 

.00 

.01 

9 

0530 

67 

.00 

.00 

.00 

8 

0535 

68 

.00 

.00 

.00 

5 

0540 

69 

.00 

.00 

.00 

4 

0545 

70 

.01 

.00 

.01 

7 

0550 

71 

.00 

.00 

.00 

7 

0555 

72 

.00 

.00 

.00 

4 

0600 

73 

.00 

.00 

.00 

4 

0605 

74 

.00 

.00 

.00 

3 

0610 

75 

•  .00 

.00 

.00 

1 

0615 

76 

.00 

.00 

.00 

1 

0620 

77 

.00 

.00 

.00 

0 

0625 

78 

.00 

.00 

.00 

0 

0630 

79 

.00 

.00 

.00 

0 

0635 

80 

.00 

.00 

.00 

0 

0640 

81 

.00 

.00 

.00 

0 

0645 

82 

.00 

.00 

.00 

0 

0650 

83 

.00 

.00 

.00 

0 

0655 

84 

.00 

.00 

.00 

0 

0700 

85 

.00 

.00 

.00 

0 

0705 

86 

.00 

.00 

.00 

0 

0710 

87 

.00 

.00 

.00 

0 

0715 

88 

.00 

.00 

.00 

0 

0720 

89 

.00 

.00 

.00 

0 

0725 

90 

.00 

.00 

.00 

0 

0730 

91 

.00 

.00 

.00 

0 

0735 

92 

.00 

.00 

.00 

0 

0740 

93 

.00 

.00 

.00 

0 

0745 

94 

.00 

.00 

.00 

0 

0750 

95 

.00 

.00 

.00 

0 

0755 

96 

.00 

.00 

.00 

0 

0800 

97 

.00 

.00 

.00 

0 

0805 

98 

.00 

.00 

.00 

0 

0810 

99 

.00 

.00 

.00 

0 

0815 

100 

.00 

.00 

.00 

0 

0820 

101 

.00 

.00 

.00 

0 

0325 

102 

.00 

.00 

.00 

0 

0830 

103 

.00 

.00 

.00 

0 

1 

1250 

155 

.00 

.00 

.00 

0 

1 

1255 

156 

.00 

.00 

.00 

0 

1 

1300 

157 

.00 

.00 

.00 

0 

1 

1305 

158 

.00 

.00 

.00 

0 

1 

1310 

159 

.00  - 

.00 

.00 

0 

1 

1315 

160 

.00 

.00 

.00 

0 

1 

1320 

161 

.00 

.00 

.00 

0 

1 

1325 

162 

.00 

.00 

.00 

0 

1 

1330 

163 

.00 

.00 

.00 

0 

1 

1335 

164 

.00 

.00 

.00 

0 

1 

1340 

165 

.00 

.00 

.00 

0 

1 

1345 

166 

.00 

.00 

.00 

0 

1 

1350 

167 

.00 

.00 

.00 

0 

1 

1355 

168 

.00 

.00 

.00 

0 

1 

1400 

169 

.00 

.00 

.00 

0 

1 

1405 

170 

.00 

.00 

.00 

0 

1 

1410 

171 

.00 

.00 

.00 

0 

1 

1415 

172 

.00 

.00 

.00 

0 

1 

1420 

173 

.00 

.00 

.00 

0 

1 

1425 

174 

.00 

.00 

.00 

0 

1 

1430 

175 

.00 

.00 

.00 

0 

1 

1435 

176 

.00 

.00 

.00 

0 

1 

1440 

177 

.00 

.00 

.00 

0 

1 

1445 

178 

.00 

.00 

.00 

0 

1 

1450 

179 

.00 

.00 

.00 

0 

1 

1455 

180 

.00 

.00 

.00 

0 

1 

1500 

181 

.00 

.00 

.00 

0 

1 

1505 

182 

.00 

.00 

.00 

0 

1 

1510 

183 

.00 

.00 

.00 

0 

1 

1515 

184 

.00 

.00 

.00 

0 

1 

1520 

185 

.00 

.00 

.00 

0 

1 

1525 

186 

.00 

.00 

.00 

0 

1 

1530 

187 

.00 

.00 

.00 

0 

1 

1535 

188 

.00 

.00 

.00 

0 

1 

1540 

189 

.00 

.00 

.00 

0 

1 

1545 

190 

.00 

.00 

.00 

0 

1 

1550 

191 

.00 

.00 

.00 

0 

1 

1555 

192 

.00 

.00 

.00 

0 

1 

1600 

193 

.00 

.00 

.00 

0 

1 

1605 

194 

.00 

.00 

.00 

0 

1 

1610 

195 

.00 

.00 

.00 

0 

1 

1615 

196 

.00 

.00 

.00 

0 

1 

1£20 

197 

.00 

.00 

.  00 

0 

1 

1625 

198 

.00 

.00 

.00 

0 

1 

1630 

199 

.00 

.00 

.00 

0 

1 

1635 

200 

.00 

.00 

.00 

0 

1 

1640 

201 

.00 

.00 

.00 

0 

1 

1645 

202 

.00 

.00 

.00 

0 

1 

1650 

203 

.00 

.00 

.00 

0 

1 

1655 

204 

.00 

.00 

.00 

0 

1 

1700 

205 

.00 

.00 

.00 

0 

1 

1705 

206 

.00 

.00 

.00 

0 

1 

1710 

207 

.00 

.00 

.00 

0 

1 

1715 

208 

.00 

.00 

.00 

0 

1 

1720 

209 

.00 

.00 

.00 

0 

1 

1725 

210 

.00 

.00 

.00 

0 

1 

1730 

211 

.00 

.00 

.00 

0 

1 

1735 

212 

.00 

.00 

.00 

0 

1 

1740 

213 

.00 

.00 

.00 

0 

1 

1745 

214 

.00 

.00 

.00 

0 

1 

1750 

215 

.00 

.00 

.00 

0 

1 

1755 

216 

.00 

.00 

.00 

0 

1 

1800 

217 

.00 

.00 

.00 

0 

1 

1805 

218 

.00 

.00 

.00 

0 

1 

1810 

219 

.00 

.00 

.00 

0 

1 

1815 

220 

.00 

.00 

.00 

0 

1 

1820 

221 

.00 

.00 

.00 

0 

1 

1825 

222 

.00 

.00 

.00 

0 

1 

1830 

223 

.00 

.00 

.00 

0 

1 

1835 

224 

.00 

.00 

.00 

0 

1 

1840 

225 

.00 

.00 

.00 

0 

1 

1845 

226 

.00 

.00 

.00 

0 

1 

1850 

227 

.00 

.00 

.00 

0 

1 

1855 

228 

.00 

.00 

.00 

0 

1 

1900 

229 

.00 

.00 

.00 

0 

1 

1905 

230 

.00 

.00 

.00 

0 

1 

1910 

231 

.00 

.00 

.00 

0 

1 

1915 

232 

.00 

.00 

.00 

0 

1 

1920 

233 

.00 

.00 

.00 

0 

1 

1925 

234 

.00 

.00 

.00 

0 

1 

1930 

235 

.00 

.00 

.00 

0 

1 

1935 

236 

.00 

.00 

.00 

0 

1 

1940 

237 

.00 

.00 

.00 

0 

1 

1945 

238 

.00 

.00 

.00 

0 

1 

1950 

239 

.00 

.00 

.00 

0 

1 

1955 

240 

.00 

.00 

.00 

0 

1 

2000 

241 

.00 

.00 

.00 

0 

1 

2005 

242 

.00 

.00 

.00 

0 

1 

2010 

243 

.00 

.00 

.00 

0 

1 

2015 

244 

.00 

.00 

.00 

0 

1 

2020 

245 

.00 

.00 

.00 

0 

1 

2025 

246 

.00 

.00 

.00 

0 

1 

2030 

247 

.00 

.00 

.00 

0 

1 

2035 

248 

.00 

.00 

.00 

0 

1 

2040 

249 

.00 

.00 

.00 

0 

1 

2045 

250 

.00 

.00 

.00 

0 

1 

2050 

251 

.00 

.00 

.00 

0 

1 

2055 

252 

.00 

.00 

.00 

0 

1 

2100 

253 

.00 

.00 

.00 

0 
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1 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

0 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

0 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

0 

1 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

'.00 

.00 

.00 

0 

1 

0905 

110 

.00 

-.00 

.00 

0. 

★ 

1 

2135 

260 

.00 

.00 

.00 

0 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

0 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

0 

1 

0920 

113 

.00 

.00 

.00 

0. 

1 

2150 

263 

.00 

.00 

.00 

0 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

0 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.00 

0 

1 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

0 

1 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

0 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0 

1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

0 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

0 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

0 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0 

1 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

0 

1 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

.00 

.00 

.00 

0 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.00 

.00 

•  0 

1 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0 

1 

1035 

128 

.00 

.00 

.00 

0. 

1 

2305 

278 

.00 

.00 

.00 

0 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

0 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

0 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

0 

1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0 

1 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0 

1 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

2350 

287 

.00 

.00 

.00 

0 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

0 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0 

1 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

0 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

0 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

0 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

0 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

0 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

0 

•  *  *  * 

******** 

********* 

*  *  *  *  * 

*********** 

*  *  *  * 

************** 

********** 

*  *  *  *  * 

******** 

********* 

*  *  *  *  * 

******** 

******** 

********. 

TOTAL 

RAINFALL  = 

3.43/  TOTAL 

LOSS  = 

1.33,  TOTAL 

EXCESS  = 

2.10 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24.92-HR 

(CFS ) 

(HR) 

(CFS) 

358. 

3.50 

43. 

11. 

10. 

10. 

(INCHES) 

2.103 

2.103 

2.103 

2.103 

(AC-FT) 

21. 

21. 

21. 

21 . 

CUMULATIVE  AREA  =  . 19  SQ  MI 


WARNING  ***  TIME  INTERVAL  IS  GREATER  THAN  .29*LAG 


HYDROGRAPH  AT  STATION  8 

PLAN  1,  RATIO  =  .90 


****** 

****** 

***** 

******** 

******** 

******** 

*********** 

*********** 

********* 

****** 

***** 

********* 

******* 

********** 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.06 

.06 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.11 

.  11 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.05 

.05 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.06 

.06 

.00 

0. 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.05 

.00 

2. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.02 

.02 

.00 

3. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.00 

.00 

.00 

2. 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.00 

.00 

.00 

1. 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.00 

.00 

.00 

0. 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.00 

.00 

.00 

0. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.00 

.00 

.00 

0. 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

0. 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.02 

.02 

.00 

2. 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

1 

0115 

16 

.01 

.01 

.00 

3. 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

1 

0120 

17 

.02 

.02 

.00 

3. 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.03 

.03 

.01 

5. 

* 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.04 

.03 

.01 

9. 

* 

1 

1400 

169 

.00 

.00 

.00 

0. 
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1 

0135 

20 

.03 

.02 

.01 

11. 

* 

1 

1405 

170 

.00 

.00 

.00 

0 

1 

0140 

21 

.03 

.02 

.01 

11. 

* 

1 

1410 

171 

.00 

.00 

.00 

0 

1 

0145 

22 

.02 

.02 

.01 

11. 

* 

1 

1415 

172 

.00 

.00 

.00 

0 

1 

0150 

23 

.01 

.00 

.00 

8. 

* 

1 

1420 

173 

.00 

.00 

.00 

0 

1 

0155 

24 

.00 

.00 

.00 

5. 

* 

1 

1425 

174 

.00 

.00 

.00 

0 

1 

0200 

25 

.00 

.00 

.00 

3. 

* 

1 

1430 

175 

.00 

.00 

.00 

0 

1 

0205 

26 

.01 

.01 

.00 

3. 

* 

.  1 

1435 

176 

.00 

.00 

.00 

0 

1 

0210 

27 

.03 

.02 

.01 

7  . 

* 

1 

1440 

177 

.00 

.00 

.00 

0 

1 

0215 

28 

.05 

.03 

.02 

14. 

* 

1 

1445 

178 

.00 

.00 

.00 

0 

1 

0220 

29 

.04 

.02 

.01 

19. 

* 

1 

1450 

179 

.00 

.00 

.00 

0 

1 

0225 

30 

.02 

.01 

.01 

19. 

* 

1 

1455 

180 

.00 

.00 

.00 

0 

1 

0230 

31 

.01 

.00 

.00 

13. 

* 

1 

1500 

181 

.00 

.00 

.00 

0 

1 

0235 

32 

.02 

.01 

.01 

9. 

* 

1 

1505 

182 

.00 

.00 

.00 

0 

1 

0240 

33 

.04 

.02 

.02 

15. 

* 

1 

1510 

183 

.00 

.00 

.00 

0 

1 

0245 

34 

.02 

.01 

.01 

19. 

* 

1 

1515 

184 

.00 

.00 

.00 

0 

1 

0250 

35 

.01 

.00 

.00 

15. 

* 

1 

1520 

185 

.00 

.00 

.00 

0 

1 

0255 

36 

.01 

.00 

.00 

9. 

* 

1 

1525 

186 

.00 

.00 

.00 

0 

1 

0300 

37 

.04 

.02 

.02 

12. 

* 

1 

1530 

187 

.00 

.00 

.00 

0 

1 

0305 

38 

.08 

.04 

.04 

31. 

* 

1 

1535 

188 

.00 

.00 

.00 

0 

1 

0310 

39 

.09 

.04 

.05 

53. 

1 

1540 

189 

.00 

.00 

.00 

0 

1 

0315 

40 

.18 

.07 

.10 

88. 

* 

1 

1545 

190 

.00 

.00 

.00 

0 

1 

0320 

41 

.28 

.09 

.18 

160. 

* 

1 

1550 

191 

.00 

.00 

.00 

0 

1 

0325 

42 

.28 

.08 

.20 

233. 

* 

1 

1555 

192 

.00 

.00 

.00 

0 

1 

0330 

43 

.37 

.08 

.29 

308. 

* 

1 

1600 

193 

.00 

.00 

.00 

0 

1 

0335 

44 

.10 

.02 

.08 

292. 

★ 

1 

1605 

194 

.00 

.00 

.00 

0 

1 

0340 

45 

.11 

.02 

.09 

200. 

* 

1 

1610 

195 

.00 

.00 

.00 

0 

1 

0345 

46 

.10 

.02 

.08 

155. 

* 

1 

1615 

196 

.00 

.00 

.00 

0 

1 

0350 

47 

.02 

.00 

.02 

107. 

* 

1 

1620 

197 

.00 

.00 

.00 

0 

1 

0355 

48 

.05 

.01 

.04 

69. 

* 

1 

1625 

198 

.00 

.00 

.00 

0 

1 

0400 

49 

.05 

.01 

.04 

63. 

* 

1 

1630 

199 

.00 

.00 

.00 

0 

1 

0405 

50 

.02 

.00 

.01 

50. 

* 

1 

1635 

200 

.00 

.00 

.00 

0 

1 

0410 

51 

.01 

.00 

.01 

31. 

* 

1 

1640 

201 

.00 

.00 

.00 

0 

1 

0415 

52 

.02 

.00 

.02 

26. 

* 

1 

1645 

202 

.00 

.00 

.00 

0 

1 

0420 

53 

.02 

.00 

.02 

28. 

* 

1 

1650 

203 

.00 

.00 

.00 

0 

1 

0425 

54 

.04 

.01 

.03 

34. 

* 

1 

1655 

204 

.00 

.00 

.00 

0 

1 

0430 

55 

.07 

.01 

.06 

52. 

* 

1 

1700 

205 

.00 

.00 

.00 

0 

1 

0435 

56 

.05 

.01 

.04 

65. 

* 

1 

1705 

206 

.00 

.00 

.00 

0 

1 

0440 

57 

.03 

.00 

.03 

59. 

* 

1 

1710 

207 

.00 

.00 

.00 

0 

1 

0445 

58 

.04 

.01 

.03 

52. 

* 

1 

1715 

208 

.00 

.00 

.00 

0 

1 

0450 

59 

.06 

.01 

.05 

59. 

* 

1 

1720 

209 

.00 

.00 

.00 

0 

1 

0455 

60 

.02 

.00 

.02 

55. 

* 

1 

1725 

210 

.00 

.00 

.00 

0 

1 

0500 

61 

.02 

.00 

.02 

37. 

* 

1 

1730 

211 

.00 

.00 

.00 

0 

1 

0505 

62 

.01 

.00 

.  01 

26. 

* 

1 

1735 

212 

.00 

.00 

.00 

0 

1 

0510 

63 

.01 

.00 

.01 

16. 

* 

1 

1*740 

213 

.00 

.00 

.00 

0 

1 

0515 

64 

.01 

.00 

.01 

11 . 

* 

1 

1745 

214 

.00 

.00 

.00 

0 

1 

0520 

65 

.00 

.00 

.00 

8. 

* 

1 

1750 

215 

.00 

.00 

.00 

0 

1 

0525 

66 

.01 

.00 

.01 

8. 

* 

1 

1755 

216 

.00 

.00 

.00 

0 

1 

0530 

67 

.00 

.00 

.00 

7. 

* 

1 

1800 

217 

.00 

.00 

.00 

0 

1 

0535 

68 

.00 

.00 

.00 

4. 

* 

1 

1805 

218 

.00 

.00 

.00 

0 

1 

0540 

69 

.00 

.00 

.00 

4. 

* 

1 

1810 

219 

.00 

.00 

.00 

0 

1 

0545 

70 

.01 

.00 

.01 

6. 

* 

1 

1815 

220 

.00 

.00 

.00 

0 

1 

0550 

71 

.00 

.00 

.00 

6. 

* 

1 

1820 

221 

.00 

.00 

.00 

0 

1 

0555 

72 

.00 

.00 

.00 

4. 

* 

1 

1825 

222 

.00 

.00 

.00 

0 

1 

0600 

73 

.00 

.00 

.00 

4. 

* 

1 

1830 

223 

.00 

.00 

.00 

0 

1 

0605 

74 

.00 

.00 

.00 

3. 

* 

1 

1835 

224 

.00 

.00 

.00 

0 

1 

0610 

75 

.00 

.00 

.00 

1. 

it 

1 

1840 

225  * 

.00 

.00 

.00 

0 

1 

0615 

76 

.00 

.00 

.00 

0. 

* 

1 

1845 

226 

.00 

.00 

.00 

0 

1 

0620 

77 

.00 

.00 

.00 

0. 

* 

1 

1850 

227 

.00 

.00 

.00 

0 

1 

0625 

78 

.00 

.00 

.00 

0. 

* 

1 

1855 

228 

.00 

.00 

.00 

0 

1 

0630 

79 

.00 

.00 

.00 

0. 

1 

1900 

229 

.00 

.00 

.00 

0 

1 

0635 

80 

.00 

.00 

.00 

0. 

* 

1 

1905 

230 

.00 

.00 

.00 

0 

1 

0640 

81 

.00 

.00 

.00 

0. 

* 

1 

1910 

231 

.00 

.00 

.00 

0 

1 

0645 

82 

.00 

.00 

.00 

0. 

* 

1 

1915 

232 

.00 

.00 

.00 

0 

1 

0650 

83 

.00 

.00 

.00 

0. 

* 

1 

1920 

233 

.00 

.00 

.00 

0 

1 

0655 

84 

.00 

.00 

.00 

0. 

* 

1 

1925 

234 

.00 

.00 

.00 

0 

1 

0700 

85 

.00 

.00 

.00 

0. 

* 

1 

1930 

235 

.00 

.00 

.00 

0 

1 

0705 

86 

.00 

.00 

.00 

0. 

* 

1 

1935 

236 

.00 

.00 

.00 

0 

1 

0710 

87 

.00 

.00 

.00 

0. 

* 

1 

1940 

237 

.00 

.00 

.00 

0 

1 

0715 

88 

.00 

.00 

.00 

0. 

* 

1 

1945 

238 

.00 

.00 

.00 

0 

1 

0720 

89 

.00 

.00 

.00 

0. 

1 

1950 

239 

.00 

.00 

.00 

0 

1 

0725 

90 

*  .00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

0 

1 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

0 

1 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

0 

1 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

0 

1 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

.00 

.00 

0 

1 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

.00 

.00 

.00 

0 

1 

0755 

96 

.00 

.00 

.00 

0. 

* 

1 

2025 

246 

.00 

.00 

.00 

0 

1 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

.00 

.00 

0 

1 

0805 

98 

.00 

.00 

.00 

0. 

1 

2035 

248 

.00 

.00 

.00 

0 

1 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

0 

1 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

0 

1 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.00 

0 

1 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

0 

1 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2100 

253 

.00 

.00 

.00 

0 

1 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

0 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

0 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

0 

1 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

0 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

0 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

0 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

0 

1 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

0 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

0 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.00 

0 

1 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

0 

1 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

:00 

0 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0 
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1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

0 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

0 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

0 

1 

1005 

122 

.00 

.Oo 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0 

1 

1010 

123 

.00 

.  00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

0 

1 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

'  .00 

.00 

.00 

0 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.00 

.00 

0 

1 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

0 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

0 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

0 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

0 

1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0 

1 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0 

1 

1120 

137 

.00 

.00 

.00 

0. 

1 

2350 

287 

.00 

.00 

.00 

0 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

0 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0 

1 

1135 

140 

.00 

.00 

.00 

0. 

2 

0005 

290 

.00 

.00 

.00 

0 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

0 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

0 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

0 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

0 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

0 

•  *  * 

********* 

******* 

********** 

*  *  *  * 

******** 

************* 

******* 

******** 

********* 

*  *  *  *  * 

********* 

********** 

****** 

******** 

TOTAL 

RAINFALL  = 

3.09,  TOTAL 

LOSS  = 

1.29,  TOTAL 

EXCESS  = 

1.80 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24.92-HR 

(CFS ) 

(HR) 

(CFS) 

308. 

3.50 

37. 

9. 

9. 

9. 

(INCHES) 

1.799 

1.799 

1.799 

1^799 

(AC-FT) 

18. 

18. 

18. 

18. 

CUMULATIVE 

AREA  = 

.19  SQ  MI 

61  KK  *  9  * 


SUBBASIN  RUNOFF  DATA 


62  BA 


SUBBASIN  CHARACTERISTICS 

TAREA  1.63  SUBBASIN  AREA 


PRECIPITATION  DATA 


26  PB 


STORM  3.43  BASIN  TOTAL  PRECIPITATION 


27  PI 


63  LS 


64  UD 


INCREMENTAL 

PRECIPITATION  PATTERN 

.02 

.04 

.01 

.02 

.02 

.00 

.00 

.00 

.01 

.00 

.01 

.00 

.00 

.00 

.00 

.01 

.01 

.01 

.00 

.00 

.09 

.12 

.03 

.04 

.03 

.01 

.01 

.01 

.02 

.02 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

:s  LOSS  RATE 

STRTL 

.31 

INITIAL 

ABSTRACTION 

CRVNBR 

86.50 

CURVE  NUMBER 

RTIMP 

.00 

PERCENT 

IMPERVIOUS 

AREA 

SCS  DIMENSIONLESS  UNITGRAPH 
TLAG  .33  LAG 


02 

.01 

.00 

.00 

.00 

01 

.01 

.01 

.01 

.01 

01 

.02 

.01 

.01 

.00 

01 

.03 

.03 

.06 

.09 

01 

.02 

.02 

.00 

.00 

01 

.01 

.02 

.01 

.01 

00 

.00 

.00 

.00 

.00 

261. 

279. 

6. 


UNIT  HYDROGRAPH 
22  END-OF-PERIOD  ORDINATES 

833.  1664.  2107.  2072.  1741.  1248.  826.  573.  406. 

194.  133.  92.  64.  44.  31.  22.  16.  10. 

1. 
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HYDROGRAPH  AT  STATION  9 


*  *  * 

***  ****** 

****** 

********* 

****** 

******** 

************ 

********** 

********* 

****** 

******* 

****** 

******* 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

1 

0000 

1 

.00 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.00 

.00 

1 

0005 

2 

.07 

.07 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

1 

0010 

3 

.13 

.13 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

1 

0015 

4 

.04 

.04 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

1 

0020 

5 

.06 

.06 

.00 

0. 

* 

1 

1250 

155 

.00 

.00 

.00 

1 

0025 

6 

.07 

.07 

.00 

1. 

* 

1 

1255 

156 

.00 

.00 

.00 

1 

0030 

7 

.05 

.05 

.01 

o 

* 

1 

1300 

157 

.00 

.00 

.00 

1 

0035 

8 

.02 

.02 

.00 

9. 

* 

1 

1305 

158 

.00 

.00 

.00 

1 

0040 

9 

.00 

.00 

.00 

16. 

* 

1 

1310 

159 

.00 

.00 

.00 

1 

0045 

10 

.00 

.00 

.00 

21. 

* 

1 

1315 

160 

.00 

.00 

.00 

1 

0050 

11 

.00 

.00 

.00 

21. 

* 

1 

1320 

161 

.00 

.00 

.00 

1 

0055 

12 

.00 

.00 

.00 

18. 

* 

1 

1325 

162 

.00 

.00 

.00 

1 

0100 

13 

.00 

.00 

.00 

14  . 

* 

1 

1330 

163 

.00 

.00 

.00 

1 

0105 

14 

.01 

.01 

.00 

10. 

* 

1 

1335 

164 

.00 

.00 

.00 

1 

0110 

15 

.02 

.02 

.00 

9. 

* 

1 

1340 

165 

.00 

.00 

.00 

1 

0115 

16 

.01 

.01 

.00 

11. 

* 

1 

1345 

166 

.00 

.00 

.00 

1 

0120 

17 

.02 

.02 

.00 

16. 

* 

1 

1350 

167 

.00 

.00 

.00 

1 

0125 

18 

.03 

.03 

.01 

22. 

* 

1 

1355 

168 

.00 

.00 

.00 

1 

0130 

19 

.05 

.04 

.01 

32. 

* 

1 

1400 

169 

.00 

.00 

.00 

1 

0135 

20 

.03 

.02 

.01 

47. 

* 

1 

1405 

170 

.00 

.00 

.00 

1 

0140 

21 

.03 

.02 

.01 

65. 

* 

1 

1410 

171 

.00 

.00 

.00 

1 

0145 

22 

.02 

.02 

.01 

81 . 

* 

1 

1415 

172 

.00 

.00 

.00 

1 

0150 

23 

.01 

.00 

.00 

91 . 

* 

1 

1420 

173 

.00 

.00 

.00 

1 

0155 

24 

.00 

.00 

.00 

93. 

* 

1 

1425 

174 

.00 

.00 

.00 

1 

0200 

25 

.00 

.00 

.00 

84. 

* 

1 

1430 

175 

.00 

.00 

.00 

1 

0205 

26 

.01 

.01 

.00 

72. 

* 

1 

1435 

176 

.00 

.00 

.00 

1 

0210 

27 

.03 

.02 

.01 

62. 

* 

1 

1440 

177 

.00 

.00 

.00 

1 

0215 

28 

.05 

.03 

.02 

63. 

* 

1 

1445 

173 

.00 

.00 

.00 

1 

0220 

29 

.04 

.02 

.02 

80. 

* 

1 

1450 

179 

.00 

.00 

.00 

1 

0225 

30 

.03 

.02 

.01 

107. 

* 

1 

1455 

180 

.00 

.00 

.00 

1 

0230 

31 

.01 

.00 

.00 

130. 

* 

1 

1500 

181 

.00 

.00 

.00 

1 

0235 

32 

.02 

.01 

.01 

140  . 

* 

1 

1505 

182 

.00 

.00 

.00 

1 

0240 

33 

.05 

.03 

.02 

140  . 

* 

1 

1510 

183 

.00 

.00 

.00 

1 

0245 

34 

.03 

.01 

.01 

140. 

* 

1 

l'515 

184 

.00 

.00 

.00 

1 

0250 

35 

.01 

.01 

.01 

145. 

* 

1 

1520 

185 

.00 

.00 

.00 

1 

0255 

36 

.01 

.00 

.00 

147. 

* 

1 

1525 

186 

.00 

.00 

.00 

1 

0300 

37 

.04 

.02 

.02 

144. 

* 

1 

1530 

187 

.00 

.00 

.00 

1 

0305 

38 

.09 

.04 

.05 

151. 

* 

1 

1535 

188 

.00 

.00 

.00 

1 

0310 

39 

.10 

.04 

.06 

187. 

* 

1 

1540 

189 

.00 

.00 

.00 

1 

0315 

40 

.20 

.07 

.  12 

278. 

* 

1 

1545 

190 

.00 

.00 

.00 

1 

0320 

41 

.31 

.10 

.21 

455. 

* 

1 

1550 

191 

.00 

.00 

.00 

1 

0325 

42 

.31 

.08 

.23 

742. 

* 

1 

1555 

192 

.00 

.00 

.00 

1 

0330 

43 

.  41 

.08 

.33 

1153. 

* 

1 

1600 

193 

.00 

.00 

.00 

1 

0335 

44 

.12 

.02 

.  10 

1589. 

* 

1 

1605 

194 

.00 

.00 

.00 

1 

0340 

45 

.13 

.02 

.11 

1940. 

* 

1 

1610 

195 

.00 

.00 

.00 

1 

0345 

46 

.11 

.02 

.09 

2066. 

* 

1 

1615 

196 

.00 

.00 

.00 

1 

0350 

47 

.02 

.00 

.02 

1980. 

* 

1 

1620 

197 

.00 

.00 

.00 

1 

0355 

48 

.05 

.01 

.05 

1757. 

1 

1625 

198 

.00 

.00 

.00 

1 

0400 

49 

.05 

.01 

.05 

1469. 

1 

1630 

199 

.00 

.00 

.00 

1 

0405 

50 

.02 

.00 

.01 

1203. 

* 

1 

1635 

200 

.00 

.00 

.00 

1 

0410 

51 

.01 

.00 

.01 

985. 

* 

1 

1640 

201 

.00 

.00 

.00 

1 

0415 

52 

.03 

.00 

.02 

794. 

* 

1 

1645 

202 

.00 

.00 

.00 

1 

0420 

53 

.03 

.00 

.02 

639. 

* 

1 

1650 

203 

.00 

.00 

.00 

1 

0425 

54 

.04 

.01 

.04 

530. 

* 

1 

1655 

204 

.00 

.00 

.00 

1 

0430 

55 

.08 

.01 

.07 

468. 

* 

1 

1700 

205 

.00 

.00 

.00 

1 

0435 

56 

.05 

.01 

.05 

458. 

* 

1 

1705 

206 

.00 

.00 

.00 

1 

0440 

57 

.04 

.00 

.03 

485. 

* 

1 

1710 

207 

.00 

.00 

.00 

1 

0445 

58 

.04 

.01 

.04 

512. 

* 

1 

1715 

208 

.00 

.00 

.00 

1 

0450 

59 

.07 

.01 

.06 

529. 

* 

1 

1720 

209 

.00 

.00 

.00 

1 

0455 

60 

.02 

.00 

.02 

535. 

* 

1 

1725 

210 

.00 

.00 

.00 

1 

0500 

61 

•  .02 

.00 

.02 

526. 

* 

1 

1730 

211 

.00 

.00 

.00 

1 

0505 

62 

.01 

.00 

.01 

489. 

* 

1 

1735 

212 

.00 

.00 

.00 

1 

0510 

63 

.01 

.00 

.01 

431. 

* 

1 

1740 

213 

.00 

.00 

.00 

1 

0515 

64 

.01 

.00 

.01 

361. 

* 

1 

1745 

214 

.00 

.00 

.00 

1 

0520 

65 

.00 

.00 

.00 

287. 

* 

1 

1750 

215 

.00 

.00 

.00 

1 

0525 

66 

.01 

.00 

.01 

225. 

* 

1 

1755 

216 

.00 

.00 

.00 

1 

0530 

67 

.00 

.00 

.00 

178. 

* 

1 

1800 

217 

.00 

.00 

.00 

1 

0535 

68 

.00 

.00 

.00 

142. 

* 

1 

1805 

218 

.00 

.00 

.00 

1 

0540 

69 

.00 

.00 

.00 

113. 

* 

1 

1810 

219 

.00 

.00 

.00 

1 

0545 

70 

.01 

.00 

.01 

93. 

* 

1 

1815 

220 

.00 

.00 

.00 

1 

0550 

71 

.00 

.00 

.00 

79. 

* 

1 

1820 

221 

.00 

.00 

.00 

1 

0555 

72 

.00 

.00 

.00 

71. 

1 

1825 

222 

.00 

.00 

.00 

1 

0600 

73 

.00 

.00 

.00 

63. 

* 

1 

1830 

223 

.00 

.00 

.00 

1 

0605 

74 

.00 

.00 

.00 

55. 

* 

1 

1835 

224 

.00 

.00 

.00 

1 

0610 

75 

.00 

.00 

.00 

47. 

* 

1 

1840 

225 

.00 

.00 

.00 

1 

0615 

76 

.00 

.00 

.00 

37. 

* 

1 

1845 

226 

.00 

.00 

.00 

1 

0620 

77 

.00 

.00 

.00 

28. 

* 

1 

1850 

227 

.00 

.00 

.00 

1 

0625 

78 

.00 

.00 

.00 

20. 

* 

1 

1855 

228 

.00 

.00 

.00 

1 

0630 

79 

.00 

.00 

.00 

14. 

* 

1 

1900 

229 

.00 

.00 

.00 

1 

0635 

80 

.00 

.00 

.00 

9. 

* 

1 

1905 

230 

.00 

.00 

.00 

1 

0640 

81 

.00 

.00 

.00 

6. 

* 

1 

1910 

231 

.00 

.00 

.00 

1 

0645 

82 

.00 

.00 

.00 

4. 

* 

1 

1915 

232 

.00 

.00 

.00 

1 

0650 

83 

.00 

.00 

.00 

3. 

* 

1 

1920 

233 

.00 

.00 

.00 

1 

0655 

84 

.00 

.00 

.00 

2. 

* 

1 

1925 

234 

.00 

.00 

.00 

1 

0700 

85 

.00 

.00 

.00 

1. 

* 

1 

1930 

235 

.00 

.00 

.00 

1 

0705 

86 

.00 

.00 

.00 

1. 

* 

1 

1935 

236 

.00 

.00 

.00 

1 

0710 

87 

.00 

.00 

.00 

1. 

* 

1 

1940 

237 

.00 

.00 

.  00 

1 

0715 

88 

.00 

.00 

.00 

0. 

* 

1 

1945 

238 

.00 

.00 

.00 

1 

0720 

89 

.00 

.00 

.00 

0. 

1 

1950 

239 

.00 

.00 

.00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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1 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

0. 

1 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

0. 

1 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

0. 

1 

0740 

93 

.00 

.06 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

0. 

1 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

.00 

.00 

0. 

1 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

'.00 

.00 

.00 

0. 

1 

0755 

96 

.00 

..00 

.00 

0. 

* 

1 

2025 

246 

.00 

.00 

.00 

0. 

1 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

.00 

.00 

0. 

1 

0805 

98 

.00 

.00 

.00 

0. 

* 

1 

2035 

248 

.00 

.00 

.00 

0. 

1 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

0. 

1 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

0. 

1 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.00 

0. 

1 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

0. 

1 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2100 

253 

.00 

.00 

.00 

0. 

1 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

0. 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0. 

1 

0845 

106 

.00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0. 

1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

0. 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

0. 

1 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

0. 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

0. 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

0. 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

.00 

.00 

.00 

0. 

1 

0920 

113 

.00 

.00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

0. 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

0. 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.00 

0. 

1 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

0. 

1 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

0. 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

0. 

1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

0. 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

0. 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

0. 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

0. 

1 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

0. 

1 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

.00 

.00 

.00 

0. 

1 

1020 

125 

.00 

.00 

.00 

0. 

1 

2250 

275 

.00 

.00 

.00 

0. 

1 

1025 

126 

.00 

.00 

.  00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

0. 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

0. 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

0. 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

0. 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

0. 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

0. 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

0. 

1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

0. 

1 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

0. 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

0. 

1 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

0. 

1 

1120 

137 

.00 

.00 

.00 

0. 

1 

2350 

287 

.00 

.00 

.00 

0. 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

0. 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

0. 

1 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

0. 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

0. 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

0. 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

0. 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

0. 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0. 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0. 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0. 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0. 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

0. 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

0. 

************ 

****** 

****** 

******* 

********** 

************* 

**** 

********* 

******** 

********* 

****** 

******** 

********** 

*  *  *  *  * 

********** 

TOTAL 

RAINFALL  = 

3.43,  TOTAL 

LOSS  = 

1.35,  TOTAL 

EXCESS  = 

2.08 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24.92-HR 

(CFS) 

(HR) 

(CFS) 

2066. 

3.75 

364. 

91. 

88. 

88. 

(INCHES) 

2.075 

2.078 

2.078 

2.078 

(AC-FT) 

180. 

181. 

181. 

181. 

CUMULATIVE 

AREA  = 

1.63  SQ  MI 

************ 

****** 

****** 

HYDROGRAPH  AT  STATION 
PLAN  1,  RATIO  = 

.90 

9 

*  *  *  *  * 

******** 

********** 

************ 

****** 

****** 

********* 

****** 

******** 

************************ 

******* 

****** 

*  *  *  *  * 

********* 

******* 

******** 

********** 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q  * 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.06 

.06 

.00 

0.  * 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.11 

.11 

.00 

0.  * 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.04 

.04 

.00 

0. 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.05 

.05 

.00 

0.  * 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.06 

.06 

.00 

0.  * 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.05 

.05 

i00 

1 .  * 

1 

1300 

157 

.00 

.00 

.00 

0. 
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1 

0035 

8 

.02 

.02 

.00 

3. 

★ 

1 

1305 

158 

.00 

.00 

.00 

0 

1 

0040 

9 

.00 

.00 

.00 

7. 

* 

1 

1310 

159 

.00 

.00 

.00 

0 

1 

0045 

10 

.00 

.00 

.00 

9. 

* 

1 

1315 

160 

.00 

.00 

.00 

0 

1 

0050 

11 

.00 

.00 

.00 

10. 

* 

1 

1320 

161 

.00 

.00 

.00 

0 

1 

0055 

12 

.00 

.00 

.00 

9. 

* 

1 

1325 

162 

.00 

.00 

.00 

0 

1 

0100 

13 

.00 

.00 

.00 

7. 

* 

1 

1330 

163 

.00 

.00 

.00 

0 

1 

0105 

14 

.01 

.01 

.00 

5. 

* 

1 

1335 

164 

.00 

.00 

.00 

0 

1 

0110 

15 

.02 

.02 

.00 

5. 

* 

1 

1340 

165 

.00 

.00 

.00 

0 

1 

0115 

16 

.01 

.01 

.00 

6. 

* 

1 

1345 

166 

.00 

.00 

.00 

0 

1 

0120 

17 

.02 

.02 

.00 

10. 

* 

1 

1350 

167 

.00 

.00 

.00 

0 

1 

0125 

18 

.03 

.03 

.01 

14. 

* 

1 

1355 

168 

.00 

.00 

.00 

0 

1 

0130 

19 

.04 

.03 

.01 

22. 

* 

1 

1400 

169 

.00 

.00 

.00 

0 

1 

0135 

20 

.03 

.02 

.01 

33. 

* 

1 

1405 

170 

.00 

.00 

.00 

0 

1 

0140 

21 

.03 

.02 

.01 

46. 

* 

1 

1410 

171 

.00 

.00 

.00 

0 

1 

0145 

22 

.02 

.02 

.01 

59. 

* 

1 

1415 

172 

.00 

.00 

.00 

0 

1 

0150 

23 

.01 

.00 

.00 

67. 

* 

1 

1420 

173 

.00 

.00 

.00 

0 

1 

0155 

24 

.00 

.00 

.00 

69. 

* 

1 

1425 

174 

.00 

.00 

.00 

0 

1 

0200 

25 

.00 

.00 

.00 

63. 

* 

1 

1430 

175 

.00 

.00 

.00 

0 

1 

0205 

26 

.01 

.01 

.00 

54. 

★ 

1 

1435 

176 

.00 

.00 

.00 

0 

1 

0210 

27 

.03 

.02 

.01 

47. 

* 

1 

1440 

177 

.00 

.00 

.00 

0 

1 

0215 

28 

.05 

.03 

.02 

48. 

* 

1 

1445 

178 

.00 

.00 

.00 

0 

1 

0220 

29 

.04 

.02 

.01 

62. 

* 

1 

1450 

179 

.00 

.00 

.00 

0 

1 

0225 

30 

.02 

.01 

.01 

83. 

* 

1 

1455 

180 

.00 

.00 

.00 

0 

1 

0230 

31 

.01 

.00 

.00 

102. 

* 

1 

1500 

181 

.00 

.00 

.00 

0 

1 

0235 

32 

.02 

.01 

.01 

111. 

* 

1 

1505 

182 

.00 

.00 

.00 

0 

1 

0240 

33 

.04 

.02 

.02 

Ill . 

* 

1 

1510 

183 

.00 

.00 

.00 

0 

1 

0245 

34 

.02 

.01 

.01 

112. 

* 

1 

1515 

184 

.00 

.00 

.00 

0 

1 

0250 

35 

.01 

.01 

.00 

116  . 

★ 

1 

1520 

185 

.00 

.00 

.00 

0 

1 

0255 

36 

.01 

.00 

.00 

118. 

* 

1 

1525 

186 

.00 

.00 

.00 

0 

1 

0300 

37 

.04 

.02 

.02 

116. 

* 

1 

1530 

187 

.00 

.00 

.00 

0 

1 

0305 

38 

.08 

.04 

.04 

122. 

* 

1 

1535 

188 

.00 

.00 

.00 

0 

1 

0310 

39 

.09 

.04 

.05 

153. 

* 

1 

1540 

189 

.00 

.00 

.00 

0 

1 

0315 

40 

.18 

.07 

.10 

229. 

* 

1 

1545 

190 

.00 

.00 

.00 

0 

1 

0320 

41 

.28 

.10 

.18 

378. 

* 

1 

1550 

191 

.00 

.00 

.00 

0 

1 

0325 

42 

.28 

.08 

.20 

622. 

* 

1 

1555 

192 

.00 

.00 

.00 

0 

1 

0330 

43 

.37 

.09 

.29 

975. 

* 

1 

1600 

193 

.00 

.00 

.00 

0 

1 

0335 

44 

.  10 

.02 

.08 

1354. 

* 

1 

1605 

194 

.00 

.00 

.00 

0 

1 

0340 

45 

.11 

.02 

.09 

1662. 

* 

1 

1610 

195 

.00 

.00 

.00 

0 

1 

0345 

46 

.10 

.02 

.08 

1776. 

* 

1 

1615 

196 

.00 

.00 

.00 

0 

1 

0350 

47 

.02 

.00 

.02 

1707. 

* 

1 

1620 

197 

.00 

.00 

.00 

0 

1 

0355 

48 

.05 

.01 

.04 

1520. 

* 

1 

1625 

198 

.00 

.00 

.00 

0 

1 

0400 

49 

.05 

.01 

.04 

1272. 

★ 

1 

1630 

199 

.00 

.00 

.00 

0 

1 

0405 

50 

.02 

.00 

.01 

1044. 

* 

1 

1635 

200 

.00 

.00 

.00 

0 

1 

0410 

51 

.01 

.00 

.01 

856. 

* 

1 

16'40 

201 

.00 

.00 

.00 

0 

1 

0415 

52 

.02 

.00 

.02 

691. 

* 

1 

1645 

202 

.00 

.00 

.00 

0 

1 

0420 

53 

.02 

.00 

.02 

557. 

* 

1 

1650 

203 

.00 

.00 

.00 

0 

1 

0425 

54 

.04 

.01 

.03 

462. 

* 

1 

1655 

204 

.00 

.00 

.00 

0 

1 

0430 

55 

.07 

.01 

.06 

409. 

1 

1700 

205 

.00 

.00 

.00 

0 

1 

0435 

56 

.05 

.01 

.04 

401. 

* 

1 

1705 

206 

.00 

.00 

.00 

0 

1 

0440 

57 

.03 

.00 

.03 

425. 

* 

1 

1710 

207 

.00 

.00 

.00 

0 

1 

0445 

58 

.04 

.01 

.03 

449. 

* 

1 

1715 

208 

.00 

.00 

.00 

0 

1 

0450 

59 

.06 

.01 

.05 

465. 

* 

1 

1720 

209 

.00 

.00 

.00 

0 

1 

0455 

60 

.02 

.00 

.02 

470. 

* 

1 

1725 

210 

.00 

.00 

.00 

0 

1 

0500 

61 

.02 

.00 

.02 

463. 

* 

1 

1730 

211 

.00 

.00 

.00 

0 

1 

0505 

62 

.01 

.00 

.01 

430. 

* 

1 

1735 

212 

.00 

.00 

.00 

0 

1 

0510 

63 

.01 

.00 

.01 

379. 

* 

1 

1740 

213  * 

.00 

.00 

.00 

0 

1 

0515 

64 

.01 

.00 

.01 

317. 

* 

1 

1745 

214 

.00 

.00 

.00 

0 

1 

0520 

65 

.00 

.00 

.00 

253. 

* 

1 

1750 

215 

.00 

.00 

.00 

0 

1 

0525 

66 

.01 

.00 

.01 

198. 

* 

1 

1755 

216 

.00 

.00 

.00 

0 

1 

0530 

67 

.00 

.00 

.00 

156. 

* 

1 

1600 

217 

.00 

.00 

.00 

0 

1 

0535 

68 

.00 

.00 

.00 

125. 

* 

1 

1805 

218 

.00 

.00 

.00 

0 

1 

0540 

69 

.00 

.00 

.00 

100. 

* 

1 

1810 

219 

.00 

.00 

.00 

0 

1 

0545 

70 

.01 

.00 

.01 

82. 

* 

1 

1815 

220 

.00 

.00 

.00 

0 

1 

0550 

71 

.00 

.00 

.00 

70. 

* 

1 

1820 

221 

.00 

.00 

.00 

0 

1 

0555 

72 

.00 

.00 

.00 

62. 

* 

1 

1825 

222 

.00 

.00 

.00 

0 

1 

0600 

73 

.00 

.00 

.00 

55. 

* 

1 

1830 

223 

.00 

.00 

.00 

0 

1 

0605 

74 

.00 

.00 

.00 

49. 

* 

1 

1835 

224 

.00 

.00 

.00 

0 

1 

0610 

75 

.00 

.00 

.00 

42. 

* 

1 

1840 

225 

.00 

.00 

.00 

0 

1 

0615 

76 

.00 

.00 

.00 

33. 

* 

1 

1845 

226 

.00 

.00 

.00 

0 

1 

0620 

77 

.00 

.00 

.00 

25. 

1 

1850 

227 

.00 

.00 

.00 

0 

1 

0625 

78 

•  .00 

.00 

.00 

18. 

* 

1 

1855 

228 

.00 

.00 

.00 

0 

1 

0630 

79 

.00 

.00 

.00 

12. 

* 

1 

1900 

229 

.00 

.00 

.00 

0 

1 

0635 

80 

.00 

.00 

.00 

8. 

* 

1 

1905 

230 

.00 

.00 

.00 

0 

1 

0640 

81 

.00 

.00 

.00 

6. 

* 

1 

1910 

231 

.00 

.00 

.00 

0 

1 

0645 

82 

.00 

.00 

.00 

4 . 

* 

1 

1915 

232 

.00 

.00 

.00 

0 

1 

0650 

83 

.00 

.00 

.00 

3. 

* 

1 

1920 

233 

.00 

.00 

.00 

0 

1 

0655 

84 

.00 

.00 

.00 

2. 

★ 

1 

1925 

234 

.00 

.00 

.00 

0 

1 

0700 

85 

.00 

.00 

.00 

1. 

* 

1 

1930 

235 

.00 

.00 

.00 

0 

1 

0705 

86 

.00 

.00 

.00 

1. 

* 

1 

1935 

236 

.00 

.00 

.00 

0 

1 

0710 

87 

.00 

.00 

.00 

1. 

* 

1 

1940 

237 

.00 

.00 

.00 

0 

1 

0715 

88 

.00 

.00 

.00 

0. 

* 

1 

1945 

238 

.00 

.00 

.00 

0 

1 

0720 

89 

.00 

.00 

.00 

0. 

* 

1 

1950 

239 

.00 

.00 

.00 

0 

1 

0725 

90 

.00 

.00 

.00 

0. 

* 

1 

1955 

240 

.00 

.00 

.00 

0 

1 

0730 

91 

.00 

.00 

.00 

0. 

* 

1 

2000 

241 

.00 

.00 

.00 

0 

1 

0735 

92 

.00 

.00 

.00 

0. 

* 

1 

2005 

242 

.00 

.00 

.00 

0 

1 

0740 

93 

.00 

.00 

.00 

0. 

* 

1 

2010 

243 

.00 

.00 

.00 

0 

1 

0745 

94 

.00 

.00 

.00 

0. 

* 

1 

2015 

244 

.00 

.00 

.00 

0 

1 

0750 

95 

.00 

.00 

.00 

0. 

* 

1 

2020 

245 

.00 

.00 

.00 

0 

1 

0755 

96 

.00 

.00 

.00 

0. 

* 

1 

2025 

246 

.00 

.00 

.00 

0 

1 

0800 

97 

.00 

.00 

.00 

0. 

* 

1 

2030 

247 

.00 

.00 

.00 

0 

1 

0805 

98 

.00 

.00 

.00 

0. 

* 

1 

2035 

248 

.00 

.00 

.00 

0 

1 

0810 

99 

.00 

.00 

.00 

0. 

* 

1 

2040 

249 

.00 

.00 

.00 

0 

1 

0815 

100 

.00 

.00 

.00 

0. 

* 

1 

2045 

250 

.00 

.00 

.00 

0 

1 

0820 

101 

.00 

.00 

.00 

0. 

* 

1 

2050 

251 

.00 

.00 

.00 

0 

1 

0825 

102 

.00 

.00 

.00 

0. 

* 

1 

2055 

252 

.00 

.00 

.00 

0 

1 

0830 

103 

.00 

.00 

.00 

0. 

* 

1 

2100 

253 

.00 

.00 

.00 

0 

1 

0835 

104 

.00 

.00 

.00 

0. 

* 

1 

2105 

254 

.00 

.00 

.00 

0 

1 

0840 

105 

.00 

.00 

.00 

0. 

* 

1 

2110 

255 

.00 

.00 

.00 

0 

1 

0845 

106 

.  00 

.00 

.00 

0. 

* 

1 

2115 

256 

.00 

.00 

.00 

0 
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1 

0850 

107 

.00 

.00 

.00 

0. 

* 

1 

2120 

257 

.00 

.00 

.00 

1 

0855 

108 

.00 

.00 

.00 

0. 

* 

1 

2125 

258 

.00 

.00 

.00 

1 

0900 

109 

.00 

.00 

.00 

0. 

* 

1 

2130 

259 

.00 

.00 

.00 

1 

0905 

110 

.00 

.00 

.00 

0. 

* 

1 

2135 

260 

.00 

.00 

.00 

1 

0910 

111 

.00 

.00 

.00 

0. 

* 

1 

2140 

261 

.00 

.00 

.00 

1 

0915 

112 

.00 

.00 

.00 

0. 

* 

1 

2145 

262 

'.00 

.00 

.00 

1 

0920 

113 

.00 

„00 

.00 

0. 

* 

1 

2150 

263 

.00 

.00 

.00 

1 

0925 

114 

.00 

.00 

.00 

0. 

* 

1 

2155 

264 

.00 

.00 

.00 

1 

0930 

115 

.00 

.00 

.00 

0. 

* 

1 

2200 

265 

.00 

.00 

.00 

1 

0935 

116 

.00 

.00 

.00 

0. 

* 

1 

2205 

266 

.00 

.00 

.00 

1 

0940 

117 

.00 

.00 

.00 

0. 

* 

1 

2210 

267 

.00 

.00 

.00 

1 

0945 

118 

.00 

.00 

.00 

0. 

* 

1 

2215 

268 

.00 

.00 

.00 

1 

0950 

119 

.00 

.00 

.00 

0. 

* 

1 

2220 

269 

.00 

.00 

.00 

1 

0955 

120 

.00 

.00 

.00 

0. 

* 

1 

2225 

270 

.00 

.00 

.00 

1 

1000 

121 

.00 

.00 

.00 

0. 

* 

1 

2230 

271 

.00 

.00 

.00 

1 

1005 

122 

.00 

.00 

.00 

0. 

* 

1 

2235 

272 

.00 

.00 

.00 

1 

1010 

123 

.00 

.00 

.00 

0. 

* 

1 

2240 

273 

.00 

.00 

.00 

1 

1015 

124 

.00 

.00 

.00 

0. 

* 

1 

2245 

274 

.00 

.00 

.00 

1 

1020 

125 

.00 

.00 

.00 

0. 

* 

1 

2250 

275 

.00 

.00 

.00 

1 

1025 

126 

.00 

.00 

.00 

0. 

* 

1 

2255 

276 

.00 

.00 

.00 

1 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

1 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

1 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

1 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

1 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

1 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

1 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

1 

1105 

134 

.00 

.00 

.00 

0  . 

* 

1 

2335 

284 

.00 

.00 

.00 

1 

1110 

135 

.00 

.00 

.00 

0. 

* 

1 

2340 

285 

.00 

.00 

.00 

1 

1115 

136 

.00 

.00 

.00 

0. 

* 

1 

2345 

286 

.00 

.00 

.00 

1 

1120 

137 

.00 

.00 

.00 

0. 

* 

1 

2350 

287 

.00 

.00 

.00 

1 

1125 

138 

.00 

.00 

.00 

0. 

* 

1 

2355 

288 

.00 

.00 

.00 

1 

1130 

139 

.00 

.00 

.00 

0. 

* 

2 

0000 

289 

.00 

.00 

.00 

1 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

1 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

1 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.00 

.00 

.00 

1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

1 

1215 

148 

.00 

.00 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

.00 

.00 

.00 

********** 

********* 

**** 

************ 

******* 

*  *  *  *  * 

*********** 

******** 

****** 

******* 

******** 

****** 

**************** 

TOTAL 

RAINFALL  = 

3.09,  TOTAL 

LOSS  = 

1 

.31,  TOTAL 

EXCESS  =  1 

.78 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR  24.92-HR 

(CFS) 

(HR) 

(CFS) 

1776. 

3.75 

311 . 

78. 

75. 

75. 

(INCHES) 

1.774 

1.776 

1.776 

1.776 

(AC -FT) 

154. 

154. 

154. 

154. 

CUMULATIVE 

AREA  = 

l.i 

53  SQ  MI 

PEAK 

FLOW  AND  STAGE 

(END-OF 

-PERIOD)  SUMMARY 

FOR  MULTIPLE 

PLAN-RATIO  ECONOMIC 

COMPUTATIONS 

FLOWS  IN 

CUBIC 

FEET  PER  SECOND,  AREA 

IN  SQUARE  MILES 

TIME  TO  PEAK  IN  HOURS 

RATIOS  APPLIED  TO  PRECIPITATION 


OPERATION 

STATION 

AREA 

PLAN 

RATIO  1 
.90 

HYDROGRAPH 

+ 

AT 

2 

.54 

1 

FLOW 

TIME 

609. 

3.58 

HYDROGRAPH 

AT 

3 

.34 

1 

FLOW 

TIME 

439. 

3.58 

HYDROGRAPH 

+ 

AT 

4 

.53 

1 

FLOW 

TIME 

794. 

3.58 

HYDROGRAPH 

+ 

AT 

5 

1.43 

1 

FLOW 

TIME 

1521. 

3.83 

HYDROGRAPH 

+ 

AT 

6 

.20 

1 

FLOW 

TIME 

320. 

3.50 

HYDROGRAPH 

+ 

AT 

7 

.74 

1 

FLOW 

TIME 

1049. 

3.58 

HYDROGRAPH 

+ 

AT 

8 

.19 

1 

FLOW 

TIME 

308. 

3.50 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

* 
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HYDROGRAPH  AT 


9  1.63 


FLOW 

TIME 


***  NORMAL  END  OF  HEC-1  *** 


1776  . 
3.75 
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VERSION  4.1 


13NOV09  TIME  17:28:16 


U.S.  ARMY  CORPS  OF  ENGINEERS 
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X 

X 

xxxxxxx 

xxxxx 

X 

X 

X 

X 

X  X 

XX 

X 

X 

X 

X 

X 

xxxxxxx 

xxxx 

X  xxxxx 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X  X 

X 

X 

X 

xxxxxxx 

xxxxx 

XXX 

THIS  PROGRAM  REPLACES  ALL  PREVIOUS  VERSIONS  OF  HEC-1  KNOWN  AS  HEC1  (JAN  73),  HEC1GS,  HEC1DB,  AND  HEC1KW. 

THE  DEFINITIONS  OF  VARIABLES  -RTIMP-  AND  -RTIOR-  HAVE  CHANGED  FROM  THOSE  USED  WITH  THE  1973-STYLE  INPUT  STRUCTURE. 
THE  DEFINITION  OF  -AMSKK-  ON  RM-CARD  WAS  CHANGED  WITH  REVISIONS  DATED  28  SEP  81.  THIS  IS  THE  FORTRAN 7 7  VERSION 
NEW  OPTIONS:  DAMBREAK  OUTFLOW  SUBMERGENCE  ,  SINGLE  EVENT  DAMAGE  CALCULATION,  DSS: WRITE  STAGE  FREQUENCY, 

DSS : READ  TIME  SERIES  AT  DESIRED  CALCULATION  INTERVAL  LOSS  RATE : GREEN  AND  AMPT  INFILTRATION 
KINEMATIC  WAVE:  NEW  FINITE  DIFFERENCE  ALGORITHM 


HEC-1  INPUT 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
29 


30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 


ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 


SILVER  STATE  PHOTOVOLTAIC  POWER  PROJECT 


STORM  3  -  SOUTHERN  MOUNTAIN  AREA  BASIN  1 

100-YEAR  6 -HOUR  STORM  EVENT  HEC-1  MODEL 
SDN5  STORM  DISTRIBUTION 
OUTPUT  FILE  NAME:  SS5100G.OUT 


BASIN  1 
SDN5 

JR  CARDS  REPRESENT  DEPTH  AREA  REDUCTION  FACTORS  (DARF)  BASED  ON  THE 
FOLLOWING  VALUES: 


AREA  (SQUARE  MILES) 
17.2 


IT 

5 

0 

0 

300 

IN 

5 

0 

0 

IO 

0 

JR 

PREC 

0.81 

KK 

1 

BA 

17.2 

PB 

4.00 

PC 

0.000 

0.020 

0.059 

0.080 

0.110 

0.144 

0.150 

0.160 

0.168 

0.171 

PC 

0.180 

0.182 

0.187 

0.190 

0.197 

0.202 

0.210 

0.220 

0.230 

0.241 

PC 

0.250 

0.259 

0.265 

0.280 

0.290 

0.300 

0.305 

0.309 

0.310 

0.317 

PC 

0.321 

0.327 

0.333 

0.346 

0.361 

0.381 

0.408 

0.430 

0.477 

0.514 

PC 

0.561 

0.630 

0.710 

0.720 

0.731 

0.752 

0.779 

0.790 

0.795 

0.804 

PC 

0.810 

0.820 

0.826 

0.840 

0.859 

0.889 

0.910 

0.938 

0.966 

0.970 

PC 

0.974 

0.979 

0.981 

0.983 

0.985 

0.989 

0.990 

0.992 

0.993 

0.996 

PC 

0.997 

0.999 

1.000 

LS 

0 

85.2 

UD 

0.938 

ZZ 

SCHEMATIC  DIAGRAM  OF  STREAM  NETWORK 

( - >)  DIVERSION  OR  PUMP  FLOW 


INPUT 

LINE 


(V)  ROUTING 
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NO .  ( . )  CONNECTOR 

30  1 

(***)  RUNOFF  ALSO  COMPUTED  AT  THIS  LOCATION 


(< - )  RETURN  OF  DIVERTED  OR  PUMPED  FLOW 


FLOOD  HYDROGRAPH  PACKAGE  (HEC-1) 
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VERSION  4.1 


RUN  DATE  13NOV09  TIME  17:28:16 


U.S.  ARMY  CORPS  OF  ENGINEERS 
HYDROLOGIC  ENGINEERING  CENTER 
609  SECOND  STREET 
DAVIS,  CALIFORNIA  95616 
(916)  756-1104 


SILVER  STATE  PHOTOVOLTAIC  POWER  PROJECT 


STORM  3  -  SOUTHERN  MOUNTAIN  AREA  BASIN  1 

100-YEAR  6-HOUR  STORM  EVENT  HEC-1  MODEL 
SDN5  STORM  DISTRIBUTION 
OUTPUT  FILE  NAME:  SS5100G.OUT 


BASIN  1 
SDN5 

JR  CARDS  REPRESENT  DEPTH  AREA  REDUCTION  FACTORS  (DARF)  BASED  ON  THE 
FOLLOWING  VALUES: 

AREA  (SQUARE  MILES)  DARF 

17.2  0.81 


28  10  OUTPUT  CONTROL  VARIABLES 


IPRNT 

0 

PRINT  CONTROL 

I  PLOT 

0 

PLOT  CONTROL 

QSCAL 

0. 

HYDROGRAPH  PLOT  SCALE 

HYDROGRAPH  TIME 

DATA 

NMIN 

5 

MINUTES  IN  COMPUTATION  INTERVAL 

I  DATE 

1 

0 

STARTING  DATE 

I  TIME 

0000 

STARTING  TIME 

NQ 

300 

NUMBER  OF  HYDROGRAPH  ORDINATES 

NDDATE 

2 

0 

ENDING  DATE 

NDTIME 

0055 

ENDING  TIME 

ICENT 

19 

CENTURY  MARK 

COMPUTATION  INTERVAL  .08  HOURS 

TOTAL  TIME  BASE  24.92  HOURS 


ENGLISH  UNITS 

DRAINAGE  AREA 
PRECIPITATION  DEPTH 
LENGTH,  ELEVATION 
FLOW 

STORAGE  VOLUME 
SURFACE  AREA 
TEMPERATURE 


SQUARE  MILES 

INCHES 

FEET 

CUBIC  FEET  PER  SECOND 

ACRE-FEET 

ACRES 

DEGREES  FAHRENHEIT 


JP 


MULTI -PLAN  OPTION 

NPLAN  1  NUMBER  OF  PLANS 


JR  MULTI -RATIO  OPTION 

RATIOS  OF  PRECIPITATION 
.81 


30  KK  *  1  * 
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TIME  DATA  FOR 

INPUT 

TIME 

SERIES 

JXMIN 

5 

TIME  INTERVAL  IN  MINUTES 

JXDATE 

1 

0 

STARTING  DATE 

JXTIME 

0 

STARTING  TIME 

SUBBASIN  RUNOFF  DATA 

31  BA  SUBBASIN  CHARACTERISTICS 

TAREA  ‘17.20  SUBBASIN  AREA 


PRECIPITATION  DATA 


32 

PB 

STORM 

4.00 

BASIN  TOTAL 

PRECIPITATION 

33 

PI 

INCREMENTAL 

PRECIPITATION  PATTERN 

.02 

.04 

.02 

.03 

.03 

.01 

.01 

.01 

.00 

.01 

.00 

.01 

.00 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.02 

.01 

.01 

.00 

.00 

.00 

.01 

.00 

.01 

.01 

.01 

.02 

.02 

.03 

.02 

.05 

.04 

.05 

.07 

.08 

.01 

.01 

.02 

.03 

.01 

.00 

.01 

.01 

.01 

.01 

.01 

.02 

.03 

.02 

.03 

.03 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

41 

LS 

SCS 

LOSS  RATE 

STRTL 

.35 

INITIAL 

ABS 

TRACTION 

CRVNBR 

85.20 

CURVE  NUMBER 

RTIMP 

.00 

PERCENT 

IMPERVIOUS  AREA 

42 

UD 

SCS 

DIMENSIONLESS  UNITGRAPH 

TLAG 

.94 

LAG 

*** 

UNIT 

HYDROGRAPH 

58  END-OF- 

-PERIOD 

ORDINATES 

216. 

671. 

1270. 

2021  . 

2973. 

4154. 

5525. 

6691. 

7568. 

8147. 

8428. 

8465. 

8368. 

7935. 

7438. 

6881. 

6226. 

5451. 

4613  . 

3895. 

3390. 

2945. 

2560. 

2247  . 

1983. 

1726. 

1510. 

1293. 

1134. 

989. 

861. 

752. 

647. 

567  . 

488. 

427. 

373. 

324. 

285. 

245. 

216. 

187. 

163. 

142. 

123. 

108. 

94. 

85. 

76. 

68. 

59. 

50. 

42. 

34. 

27. 

20. 

13. 

6. 

HYDROGRAPH  AT  STATION  1 


*  *  * 

********* 

****** 

******* 

******** 

********** 

********* 

******* 

****** 

******* 

****** 

******** 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.08 

.08 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.16 

.16 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.08 

.08 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.  12 

.12 

.00 

1 . 

* 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.14 

.11 

.02 

8. 

* 

1 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.02 

.02 

.01 

22. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.04 

.03 

.01 

43. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.03 

.02 

.01 

74. 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.01 

.01 

.00 

115. 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.04 

.02 

.01 

170. 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.01 

.01 

.00 

236. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.02 

.01 

.01 

305. 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

375. 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.03 

.02 

.01 

443  . 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

1 

0115 

16 

.02 

.01 

.01 

506  . 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

1 

0120 

17 

.03 

.02 

.01 

565. 

* 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.04 

.02 

.02 

622. 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.04 

.02 

.02 

675. 

* 

1 

1400 

169 

.00 

.00 

.00 

0. 

1 

0135 

20 

.04 

.02 

.02 

731. 

* 

1 

1405 

170 

.00 

.00 

.00 

0  . 

1 

0140 

21 

.04 

.02 

.02 

792. 

* 

1 

1410 

171 

.00 

.00 

.00 

0. 

1 

0145 

22 

.04 

.02 

.02 

858. 

* 

1 

1415 

172 

.00 

.00 

.00 

0. 

1 

0150 

23 

.02 

.01 

.01 

929. 

* 

1 

1420 

173 

.00 

.00 

.00 

0. 

1 

0155 

24 

.06 

.03 

.03 

1009. 

* 

1 

1425 

174 

.00 

.00 

.00 

0. 

1 

0200 

25 

.04 

.02 

.02 

1101. 

* 

1 

1430 

175 

.00 

.00 

.00 

0. 

1 

0205 

26 

.04 

.02 

.02 

1203. 

* 

1 

1435 

176 

.00 

.00 

.00 

0. 

1 

0210 

27 

.02 

.01 

.01 

1310. 

* 

1 

1440 

177 

.00 

.00 

.  00 

0. 

1 

0215 

28 

.02 

.01 

.01 

1416. 

* 

1 

1445 

178 

.00 

.00 

.  00 

0. 

1 

0220 

29 

.00 

.00 

.00 

1518. 

* 

1 

1450 

179 

.00 

.00 

.00 

0. 

1 

0225 

30 

.03 

.01 

.02 

1616. 

* 

1 

1455 

180 

.00 

.00 

.00 

0. 

1 

0230 

31 

.02 

.01 

.01 

1702. 

* 

1 

1500 

181 

.00 

.00 

.00 

0. 

1 

0235 

32 

.02 

.01 

.01 

1770. 

* 

1 

1505 

182 

.00 

.00 

.00 

0. 

1 

0240 

33 

.02 

.01 

.01 

1816. 

* 

1 

1510 

183 

.00 

.00 

.00 

0. 

1 

0245 

34 

.05 

.02 

.03 

1846. 

* 

1 

1515 

184 

.00 

.00 

.00 

0. 

1 

0250 

35 

.06 

.02 

.04 

1868. 

* 

1 

1520 

185 

.00 

.00 

.00 

0. 

1 

0255 

36 

.08 

.03 

.05 

1897. 

★ 

1 

1525 

186 

.00 

.00 

.00 

0. 

1 

0300 

37 

.11 

.04 

.07 

1943. 

* 

1 

1530 

187 

.00 

.00 

.00 

0. 

1 

0305 

38 

.09 

.03 

.06 

2024. 

* 

1 

1535 

188 

.00 

.00 

.00 

0. 

1 

0310 

39 

.19 

.06 

.13 

2163. 

* 

1 

1540 

189 

.00 

.00 

.00 

0. 

1 

0315 

40 

.15 

.04 

.11 

2384. 

* 

1 

1545 

190 

.00 

.00 

.00 

0. 

1 

0320 

41 

.19 

.05 

.14 

2702. 

* 

1 

1550 

191 

.00 

.00 

.00 

0. 

1 

0325 

42 

.28 

.06 

.22 

3147. 

1 

1555 

192 

.00 

.00 

.00 

0. 

1 

0330 

43 

.32 

.06 

.26 

3753. 

* 

1 

1600 

193 

.00 

.00 

.00 

0. 
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1 

1 
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0335 

44 

.04 

.  01 

.03 

4499. 

* 

1 

1605 

194 

.00 

.00 

.00 

0340 

45 

.04 

.  01 

.04 

5347. 

* 

1 

1610 

195 

.00 

.00 

.00 

0345 

46 

.08 

.01 

.07 

6272. 

* 

1 

1615 

196 

.00 

.00 

.00 

0350 

47 

.11 

.02 

.09 

7253. 

* 

1 

1620 

197 

.00 

.00 

.00 

0355 

48 

.04 

.01 

.04 

8237. 

* 

1 

1625 

198 

.00 

.00 

.00 

0400 

49 

.02 

.00 

.02 

9126. 

A 

1 

1630 

199 

.00 

.00 

.00 

0405 

50 

.04 

.01 

.03 

9817. 

* 

1 

1635 

200 

.00 

.  .00 

.00 

0410 

51 

.02 

.00 

.02 

10310. 

* 

1 

1640 

201 

.00 

.00 

.00 

0415 

52 

.04 

.01 

.03 

10603. 

A 

1 

1645 

202 

.00 

.00 

.00 

0420 

53 

.02 

.00 

.02 

10709. 

* 

1 

1650 

203 

.00 

.00 

.00 

0425 

54 

.06 

.01 

.05 

10641. 

* 

1 

1655 

204 

.00 

.00 

'.00 

0430 

55 

.08 

.01 

.07 

10420. 

★ 

1 

1700 

205 

.00 

.00 

.00 

0435 

56 

.12 

.02 

.  10 

10077. 

* 

1 

1705 

206 

.00 

.00 

.00 

0440 

57 

.08 

.01 

.07 

9693. 

* 

1 

1710 

207 

.00 

.00 

.00 

0445 

58 

.11 

.01 

.10 

9301. 

1 

1715 

208 

.00 

.00 

.00 

0450 

59 

.11 

.01 

.10 

8930. 

* 

1 

1720 

209 

.00 

.00 

.00 

0455 

60 

.02 

.00 

.01 

8596. 

* 

1 

1725 

210 

.00 

.00 

.00 

0500 

61 

.02 

.00 

.01 

8344. 

A 

1 

1730 

211 

.00 

.00 

.00 

0505 

62 

.02 

.00 

.02 

3204. 

* 

1 

1735 

212 

.00 

.00 

.00 

0510 

63 

.01 

.00 

.01 

8128. 

* 

1 

1740 

213 

.00 

.00 

.00 

0515 

64 

.01 

.00 

.01 

8052. 

* 

1 

1745 

214 

.00 

.00 

.00 

0520 

65 

.01 

.00 

.01 

7944. 

A 

1 

1750 

215 

.00 

.00 

.00 

0525 

66 

.02 

.00 

.01 

7783. 

* 

1 

1755 

216 

.00 

.00 

.00 

0530 

67 

.00 

.00 

.00 

7558. 

* 

1 

1800 

217 

.00 

.00 

.00 

0535 

68 

.01 

.00 

.01 

7260. 

* 

1 

1805 

218 

.00 

.00 

.00 

0540 

69 

.00 

.00 

.00 

6894. 

* 

1 

1310 

219 

.00 

.00 

.00 

0545 

70 

.01 

.00 

.01 

6488  . 

A 

1 

1815 

220 

.00 

.00 

.00 

0550 

71 

.00 

.00 

.00 

6052. 

* 

1 

1820 

221 

.00 

.00 

.00 

0555 

72 

.01 

.00 

.01 

5582. 

A 

1 

1825 

222 

.00 

.00 

.00 

0600 

73 

.00 

.00 

.00 

5100. 

A 

1 

1830 

223 

.00 

.00 

.00 

0605 

74 

.00 

.00 

.00 

4620. 

* 

1 

1835 

224 

.00 

.00 

.00 

0610 

75 

.00 

.00 

.00 

4154. 

★ 

1 

1840 

225 

.00 

.00 

.00 

0615 

76 

.00 

.00 

.00 

3719. 

* 

1 

1845 

226 

.00 

.00 

.00 

0620 

77 

.00 

.00 

.00 

3319. 

★ 

1 

1850 

227 

.00 

.00 

.00 

0625 

78 

.00 

.00 

.00 

2971. 

* 

1 

1855 

228 

.00 

.00 

.00 

0630 

79 

.00 

.00 

.00 

2663. 

* 

1 

1900 

229 

.00 

.00 

.00 

0635 

80 

.00 

.00 

.00 

2382. 

* 

1 

1905 

230 

.00 

.00 

.00 

0640 

81 

.00 

.00 

.00 

2126. 

* 

1 

1910 

231 

.00 

.00 

.00 

0645 

82 

.00 

.00 

.00 

1894. 

* 

1 

1915 

232 

.00 

.00 

.00 

0650 

83 

.00 

.00 

.00 

1678. 

* 

1 

1920 

233 

.00 

.00 

.00 

0655 

34 

.00 

.00 

.00 

1481. 

* 

1 

1925 

234 

.00 

.00 

.00 

.0700 

85 

.00 

.00 

.00 

1303. 

A 

1 

1930 

235 

.00 

.00 

.00 

0705 

86 

.00 

.00 

.00 

1143. 

* 

1 

1935 

236 

.00 

.00 

.00 

0710 

87 

.00 

.00 

.00 

1001. 

* 

1 

1940 

237 

.00 

.00 

.00 

0715 

88 

.00 

.00 

.00 

873. 

* 

1 

1945 

238 

.00 

.00 

.00 

0720 

89 

.00 

.00 

.  00 

760. 

* 

1 

1$50 

239 

.00 

.00 

.00 

0725 

90 

.00 

.00 

.00 

661. 

* 

1 

1955 

240 

.00 

.00 

.00 

0730 

91 

.00 

.00 

.00 

573. 

* 

1 

2000 

241 

.00 

.00 

.00 

0735 

92 

.00 

.00 

.00 

498. 

* 

1 

2005 

242 

.00 

.00 

.00 

0740 

93 

.00 

.00 

.00 

431. 

* 

1 

2010 

243 

.00 

.00 

.00 

0745 

94 

.00 

.00 

.00 

374. 

* 

1 

2015 

244 

.00 

.00 

.00 

0750 

95 

.00 

.00 

.00 

323. 

* 

1 

2020 

245 

.00 

.00 

.00 

0755 

96 

.00 

.00 

.00 

279. 

* 

1 

2025 

246 

.00 

.00 

.00 

0800 

97 

.00 

.00 

.00 

240. 

* 

1 

2030 

247 

.00 

.00 

.00 

0805 

98 

.00 

.00 

.00 

205. 

1 

2035 

248 

.00 

.00 

.00 

0810 

99 

.00 

.00 

.00 

175. 

* 

1 

2040 

249 

.00 

.00 

.00 

0815 

100 

.00 

.00 

.00 

149. 

* 

1 

2045 

250 

.00 

.00 

.00 

0820 

101 

.00 

.00 

.00 

128. 

* 

1 

2050 

251 

.00 

.00 

.00 

0825 

102 

.00 

.00 

.00 

110. 

A 

1 

2055 

252 

.00 

.00 

.00 

0830 

103 

.00 

.00 

.00 

95. 

* 

1 

2100 

253 

.00 

.00 

.00 

0835 

104 

.00 

.00 

.00 

82. 

* 

1 

2105 

254 

.00 

.00 

.00 

0840 

105 

.00 

.00 

.00 

71. 

* 

1 

2110 

255 

.00 

.00 

.00 

0845 

106 

.00 

.00 

.00 

62. 

* 

1 

2115 

256 

.00 

.00 

.00 

0850 

107 

.00 

.00 

.00 

53. 

* 

1 

2120 

257 

.00 

.00 

.00 

0855 

108 

.00 

.00 

.00 

46. 

* 

1 

2125 

258 

.00 

.00 

.00 

0900 

109 

.00 

.00 

.00 

39. 

* 

1 

2130 

259 

.00 

.00 

.00 

0905 

110 

.00 

.00 

.00 

32. 

* 

1 

2135 

260 

.00 

.00 

.00 

0910 

111 

.00 

.00 

.00 

27/ 

* 

1 

2140 

261 

.00 

.00 

.00 

0915 

112 

.00 

.00 

.00 

21. 

* 

1 

2145 

262 

.00 

.00 

.00 

0920 

113 

.00 

.00 

.00 

17. 

* 

1 

2150 

263 

.00 

.00 

.00 

0925 

114 

.00 

.00 

.00 

13. 

* 

1 

2155 

264 

.00 

.00 

.00 

0930 

115 

.00 

.00 

.00 

10. 

* 

1 

2200 

265 

.00 

.00 

.00 

0935 

116 

•  .00 

.00 

.00 

7. 

* 

1 

2205 

266 

.00 

.00 

.00 

0940 

117 

.00 

.00 

.00 

6. 

* 

1 

2210 

267 

.00 

.00 

.00 

0945 

118 

.00 

.00 

.00 

5. 

* 

1 

2215 

268 

.00 

.00 

.00 

0950 

119 

.00 

.00 

.00 

4. 

* 

1 

2220 

269 

.00 

.00 

.00 

0955 

120 

.00 

.00 

.00 

3. 

A 

1 

2225 

270 

.00 

.00 

.00 

1000 

121 

.00 

.00 

.00 

2. 

* 

1 

2230 

271 

.00 

.00 

.00 

1005 

122 

.00 

.00 

.00 

2. 

* 

1 

2235 

272 

.00 

.00 

.00 

1010 

123 

.00 

.00 

.00 

1 . 

* 

1 

2240 

273 

.00 

.00 

.00 

1015 

124 

.00 

.00 

.00 

1. 

★ 

1 

2245 

274 

.00 

.00 

.00 

1020 

125 

.00 

.00 

.00 

1. 

* 

1 

2250 

275 

.00 

.00 

.00 

1025 

126 

.00 

.00 

.00 

1. 

* 

1 

2255 

276 

.00 

.00 

.00 

1030 

127 

.00 

.00 

.00 

0. 

* 

1 

2300 

277 

.00 

.00 

.00 

1035 

128 

.00 

.00 

.00 

0. 

* 

1 

2305 

278 

.00 

.00 

.00 

1040 

129 

.00 

.00 

.00 

0. 

* 

1 

2310 

279 

.00 

.00 

.00 

1045 

130 

.00 

.00 

.00 

0. 

* 

1 

2315 

280 

.00 

.00 

.00 

1050 

131 

.00 

.00 

.00 

0. 

* 

1 

2320 

281 

.00 

.00 

.00 

1055 

132 

.00 

.00 

.00 

0. 

* 

1 

2325 

282 

.00 

.00 

.00 

1100 

133 

.00 

.00 

.00 

0. 

* 

1 

2330 

283 

.00 

.00 

.00 

1105 

134 

.00 

.00 

.00 

0. 

* 

1 

2335 

284 

.00 

.00 

.00 

1110 

135 

.00 

.00 

.00 

0. 

A 

1 

2340 

285 

.00 

.00 

.00 

1115 

136 

.00 

.00 

.00 

0. 

A 

1 

2345 

286 

.00 

.00 

.00 

1120 

137 

.00 

.00 

.00 

0. 

A 

1 

2350 

287 

.00 

.00 

.00 

1125 

138 

.00 

.00 

.00 

0. 

A 

1 

2355 

288 

.00 

.00 

.00 

1130 

139 

.00 

.00 

.00 

0. 

A 

2 

0000 

289 

.00 

.00 

.00 

1135 

140 

.00 

.00 

.00 

0. 

* 

2 

0005 

290 

.00 

.00 

.00 

1140 

141 

.00 

.00 

.00 

0. 

* 

2 

0010 

291 

.00 

.00 

.00 

1145 

142 

.00 

.00 

.00 

0. 

* 

2 

0015 

292 

.  00 

.00 

.00 
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1 

1150 

143 

.00 

.00 

.00 

0. 

* 

2 

0020 

293 

.00 

.00 

.00 

0 

1 

1155 

144 

.00 

.00 

.00 

0. 

* 

2 

0025 

294 

.00 

.00 

.00 

0 

1 

1200 

145 

.00 

.00 

.00 

0. 

* 

2 

0030 

295 

.00 

.00 

.00 

0 

1 

1205 

146 

.00 

.00 

.00 

0. 

* 

2 

0035 

296 

.00 

.00 

.00 

0 

1 

1210 

147 

.00 

.00 

.00 

0. 

* 

2 

0040 

297 

.00 

.00 

.00 

0 

1 

1215 

148 

.00 

;oo 

.00 

0. 

* 

2 

0045 

298 

.00 

.00 

.00 

0 

1 

1220 

149 

.00 

.00 

.00 

0. 

* 

2 

0050 

299 

.00 

.00 

.00 

0 

1 

1225 

150 

.00 

.00 

.00 

0. 

* 

2 

0055 

300 

,  .00 

.00 

.00 

0 

** 

********* 

******** 

******** 

****** 

************* 

*  *  *  * 

*  *  *  ★ 

********* 

******* 

******** 

******* 

************* 

***. 

TOTAL 

RAINFALL  = 

4.00,  TOTAL 

LOSS  = 

1.52,  TOTAL 

EXCESS  = 

2.48 

PEAK  FLOW 

TIME 

MAXIMUM  AVERAGE  FLOW 

6-HR 

24-HR 

72-HR 

24.92-HR 

+  ( CFS) 

(HR) 

(CFS) 

+  10709. 

4.33 

4474. 

1145. 

1103. 

1103. 

(INCHES) 

2.418 

2.475 

2.475 

2.475 

(AC-FT) 

2218. 

2271. 

2271. 

2271. 

CUMULATIVE 

AREA  = 

17.20  SQ  MI 

HYDROGRAPH  AT  STATION  1 

PLAN  1,  RATIO  =  .81 


*  *  * 

********* 

******* 

****** 

******** 

******** 

*************** 

******* 

********* 

****** 

******* 

******* 

******* 

*********** 

******* 

DA 

MON  HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

* 

DA  MON 

HRMN 

ORD 

RAIN 

LOSS 

EXCESS 

COMP  Q 

1 

0000 

1 

.00 

.00 

.00 

0. 

* 

1 

1230 

151 

.00 

.00 

.00 

0. 

1 

0005 

2 

.06 

.06 

.00 

0. 

* 

1 

1235 

152 

.00 

.00 

.00 

0. 

1 

0010 

3 

.13 

.13 

.00 

0. 

* 

1 

1240 

153 

.00 

.00 

.00 

0. 

1 

0015 

4 

.07 

.07 

.00 

0. 

* 

1 

1245 

154 

.00 

.00 

.00 

0. 

1 

0020 

5 

.10 

.10 

.00 

0. 

1 

1250 

155 

.00 

.00 

.00 

0. 

1 

0025 

6 

.11 

.  10 

.01 

2. 

* 

1. 

1255 

156 

.00 

.00 

.00 

0. 

1 

0030 

7 

.02 

.02 

.00 

6. 

* 

1 

1300 

157 

.00 

.00 

.00 

0. 

1 

0035 

8 

.03 

.03 

.01 

13. 

* 

1 

1305 

158 

.00 

.00 

.00 

0. 

1 

0040 

9 

.03 

.02 

.00 

23. 

* 

1 

1310 

159 

.00 

.00 

.00 

0. 

1 

0045 

10 

.01 

.01 

.00 

38. 

* 

1 

1315 

160 

.00 

.00 

.00 

0. 

1 

0050 

11 

.03 

.02 

.01 

58. 

* 

1 

1320 

161 

.00 

.00 

.00 

0. 

1 

0055 

12 

.01 

.01 

.00 

85. 

* 

1 

1325 

162 

.00 

.00 

.00 

0. 

1 

0100 

13 

.02 

.01 

.00 

114  . 

* 

1 

1330 

163 

.00 

.00 

.00 

0. 

1 

0105 

14 

.01 

.01 

.00 

146. 

* 

1 

1335 

164 

.00 

.00 

.00 

0. 

1 

0110 

15 

.02 

.02 

.01 

179. 

* 

1 

1340 

165 

.00 

.00 

.00 

0. 

1 

0115 

16 

.02 

.01 

.00 

212. 

* 

1 

1345 

166 

.00 

.00 

.00 

0. 

1 

0120 

17 

.03 

.02 

.01 

245. 

1 

1350 

167 

.00 

.00 

.00 

0. 

1 

0125 

18 

.03 

.02 

.01 

279. 

1 

1355 

168 

.00 

.00 

.00 

0. 

1 

0130 

19 

.03 

.02 

.01 

313. 

* 

1 

1400 

169 

.00 

.00 

.00 

0. 

1 

0135 

20 

.04 

.02 

.01 

352. 

* 

1 

1405 

170 

.00 

.00 

.00 

0. 

1 

0140 

21 

.03 

.02 

.01 

394. 

* 

1 

1410 

171 

.00 

.00 

.00 

0  . 

1 

0145 

22 

.03 

.02 

.01 

442. 

* 

1 

1415 

172 

.00 

.00 

.00 

0. 

1 

0150 

23 

.02 

.01 

.01 

495. 

* 

1 

1420 

173 

.00 

.00 

.00 

0. 

1 

0155 

24 

.05 

.03 

.02 

554. 

* 

1 

1425 

174 

.00 

.00 

.00 

0. 

1 

0200 

25 

.03 

.02 

.01 

621. 

* 

1 

1430 

175 

.00 

.00 

.00 

0. 

1 

0205 

26 

.03 

.02 

.01 

695. 

* 

1 

1435 

176 

.00 

.00 

.00 

0. 

1 

0210 

27 

.02 

.01 

.01 

772. 

* 

1 

1440 

177 

.00 

.00 

.00 

0. 

1 

0215 

28 

.01 

.01 

.01 

849. 

* 

1 

1445 

178 

.00 

.00 

.00 

0. 

1 

0220 

29 

.00 

.00 

.00 

923. 

* 

1 

1450 

179 

.00 

.00 

.00 

0. 

1 

0225 

30 

.02 

.01 

.01 

995. 

* 

1 

1455 

180 

.00 

.00 

.00 

0. 

1 

0230 

31 

.01 

.01 

.01 

1059. 

* 

1 

1500 

181 

.00 

.00 

.00 

0. 

1 

0235 

32 

.02 

.01 

.01 

1113  . 

* 

1 

1505 

182 

.00 

.00 

.00 

0. 

1 

0240 

33 

.02 

.01 

.01 

1151. 

* 

1 

1510 

183 

.00 

.00 

.00 

0. 

1 

0245 

34 

.04 

.02 

.02 

1179. 

* 

1 

1515 

184 

.00 

.00 

.00 

0. 

1 

0250 

35 

.05 

.02 

.03 

1201. 

* 

1 

1520 

185 

.00 

.00 

.00 

0. 

1 

0255 

36 

.06 

.03 

.04 

1229. 

* 

1 

1525 

186 

.00 

.00 

.00 

0. 

1 

0300 

37 

.09 

.04 

.05 

1270. 

* 

1 

1530 

187 

.00 

.00 

.00 

0. 

1 

0305 

38 

.07 

.03 

.04 

1334. 

* 

1 

1535 

188 

.00 

.00 

.00 

0. 

1 

0310 

39 

.15 

.06 

.  10 

1441. 

* 

1 

1540 

189 

.00 

.00 

.00 

0. 

1 

0315 

40 

.12 

.04 

.08 

1606  . 

* 

1 

1545 

190 

.00 

.00 

.00 

0. 

1 

0320 

41 

.  15 

.05 

.11 

1841. 

* 

1 

1550 

191 

.00 

.00 

.00 

0. 

1 

0325 

42 

.22 

.06 

.16 

2170. 

* 

1 

1555 

192 

.00 

.00 

.00 

0. 

1 

0330 

43 

.26 

.06 

.20 

2619. 

* 

1 

1600 

193 

.00 

.00 

.00 

0. 

1 

0335 

44 

.03 

.01 

.03 

3173. 

* 

1 

1605 

194 

.00 

.00 

.00 

0. 

1 

0340 

45 

.04 

.01 

.03 

3805. 

* 

1 

1610 

195 

.00 

.00 

.00 

0. 

1 

0345 

46 

.07 

.01 

.05 

4496  . 

* 

1 

1615 

196 

.00 

.00 

.00 

0. 

1 

0350 

47 

.09 

.02 

.07 

5234. 

* 

1 

1620 

197 

.00 

.00 

.00 

0. 

1 

0355 

48 

.04 

.01 

.03 

5978. 

* 

1 

1625 

198 

.00 

.00 

.00 

0. 

1 

0400 

49 

.02 

.00 

.01 

6655. 

* 

1 

1630 

199 

.00 

.00 

.00 

0. 

1 

0405 

50 

.03 

.01 

.02 

7187. 

* 

1 

1635 

200 

.00 

.00 

.00 

0. 

1 

0410 

51 

.02 

.00 

.02 

7573. 

1 

1640 

201 

.00 

.00 

.00 

0. 

1 

0415 

52 

.03 

.01 

.03 

7812. 

* 

1 

1645 

202 

.00 

.00 

.00 

0. 

1 

0420 

53 

.02 

.00 

.02 

7911 . 

* 

1 

1650 

203 

.00 

.00 

.00 

0. 

1 

0425 

54 

.05 

.01 

.04 

7880. 

* 

1 

1655 

204 

.00 

.00 

.00 

0. 

1 

0430 

55 

.06 

.01 

.05 

7735. 

* 

1 

1700 

205 

.00 

.00 

.00 

0. 

1 

0435 

56 

.10 

.02 

.08 

7497. 

* 

1 

1705 

206 

.00 

.00 

.00 

0. 

1 

0440 

57 

.07 

.01 

.06 

7227. 

* 

1 

1710 

207 

.00 

.00 

.00 

0. 

1 

0445 

58 

.09 

.01 

.08 

6951. 

* 

1 

1715 

208 

.00 

.00 

.00 

0. 

1 

0450 

59 

.09 

.01 

.08 

6691. 

* 

1 

1720 

209 

.00 

.00 

.00 

0. 

1 

0455 

60 

.01 

.00 

.01 

6457. 

* 

1 

1725 

210 

.00 

.00 

.00 

0. 
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1 

0500 

61 

.01 

,00 

01 

6283. 

1 

0505 

62 

.02 

,00 

01 

6194. 

1 

0510 

63 

.01 

,00 

01 

6152. 

1 

0515 

64 

.01 

,00 

,01 

6109. 

1 

0520 

65 

.01 

,00 

,01 

6039. 

1 

0525 

66 

.01 

,00 

,01 

5927. 

1 

0530 

67 

.00 

,00 

,00 

5764. 

1 

0535 

68 

.01 

,00 

,01 

5543. 

1 

0540 

69 

.00 

.00 

,00 

5269. 

1 

0545 

70 

.01 

.00 

,01 

4964. 

1 

0550 

71 

.00 

.00 

,00 

4634. 

1 

0555 

72 

.01 

.00 

,01 

4276. 

1 

0600 

73 

.00 

.00 

.00 

3909. 

1 

0605 

74 

.00 

.00 

.00 

3543. 

1 

0610 

75 

.00 

.00 

.00 

3187. 

1 

0615 

76 

.00 

.00 

.00 

2854. 

1 

0620 

77 

.00 

.00 

.00 

2548. 

1 

0625 

78 

.00 

.00 

.00 

2282. 

1 

0630 

79 

.00 

.00 

.00 

2046. 

1 

0635 

80 

.00 

.00 

.00 

1831. 

1 

0640 

81 

.00 

.00 

.00 

1634. 

1 

0645 

82 

.00 

.00 

.00 

1456. 

1 

0650 

83 

.00 

.00 

.00 

1291. 

1 

0655 

84 

.00 

.00 

.00 

1139. 

1 

0700 

85 

.00 

.00 

.00 

1002. 

1 

0705 

86 

.00 

.00 

.00 

879. 

1 

0710 

87 

.00 

.00 

.00 

770. 

1 

0715 

88 

.00 

.00 

.00 

672. 

1 

0720 

89 

.00 

.00 

.00 

584. 

1 

0725 

90 

.00 

.00 

.00 

508. 

1 

0730 

91 

.00 

.00 

.00 

441 . 

1 

0735 

92 

.00 

.00 

.00 

383  . 

1 

0740 

93 

.00 

.00 

.00 

332. 

1 

0745 

94 

.00 

.00 

.00 

288. 

1 

0750 

95 

.00 

.00 

.00 

249. 

1 

0755 

96 

.00 

.00 

.00 

215. 

1 

0800 

97 

.00 

.00 

.00 

185. 

1 

0805 

98 

.00 

.00 

.00 

158. 

1 

0810 

99 

.00 

.00 

.00 

135. 

1 

0815 

100 

.00 

.00 

.00 

115. 

1 

0820 

101 

.00 

.00 

.00 

99. 

1 

0825 

102 

.00 

.00 

.00 

85. 

1 

0830 

103 

.00 

.00 

.00 

74. 

1 

0835 

104 

.00 

.00 

.00 

64. 

1 

0840 

105 

.00 

.00 

.00 

55. 

1 

0845 

106 

.00 

.00 

.00 

48. 

1 

0850 

107 

.00 

.00 

.00 

41. 

1 

0855 

108 

.00 

.00 

.00 

35. 

1 

0900 

109 

.00 

.00 

.00 

30. 

1 

0905 

110 

.00 

.00 

.00 

25. 

1 

0910 

111 

.00 

.00 

.00 

21. 

1 

0915 

112 

.00 

.00 

.00 

16. 

1 

0920 

113 

.00 

.00 

.00 

13. 

1 

0925 

114 

.00 

.00 

.00 

10. 

1 

0930 

115 

.00 

.00 

.00 

7. 

1 

0935 

116 

.00 

.00 

.00 

6  . 

1 

0940 

117 

.00 

.00 

.00 

4. 

1 

0945 

118 

.00 

.00 

.00 

4. 

1 

0950 

119 

.00 

.00 

.00 

3. 

1 

0955 

120 

.00 

.00 

.00 

2. 

1 

1000 

121 

.00 

.00 

.00 

2. 

1 

1005 

122 

.00 

.00 

.00 

1. 

1 

1010 

123 

.00 

.00 

.00 

1 . 

1 

1015 

124 

.00 

.00 

.00 

1 . 

1 

1020 

125 

.00 

.00 

.00 

1. 

1 

1025 

126 

.00 

.00 

.00 

0, 

1 

1030 

127 

.00 

.00 

.00 

0, 

1 

1035 

128 

.00 

.00 

.00 

0, 

1 

1040 

129 

.00 

.00 

.00 

0, 

1 

1045 

130 

.00 

.00 

.00 

0, 

1 

1050 

131 

.00 

.00 

.00 

0, 

1 

1055 

132 

.00 

.00 

.00 

0, 

1 

1100 

133 

‘  .00 

.00 

.00 

0, 

1 

1105 

134 

.00 

.00 

.00 

0, 

1 

1110 

135 

.00 

.00 

.00 

0, 

1 

1115 

136 

.00 

.00 

.00 

0, 

1 

1120 

137 

.00 

.00 

.00 

0, 

1 

1125 

138 

.00 

.00 

.00 

0, 

1 

1130 

139 

.00 

.00 

.00 

0, 

1 

1135 

140 

.00 

.00 

.00 

0, 

1 

1140 

141 

.00 

.00 

.00 

0 

1 

1145 

142 

.00 

.00 

.00 

0 

1 

1150 

143 

.00 

.00 

.00 

0 

1 

1155 

144 

.00 

.00 

.00 

0 

1 

1200 

145 

.00 

.00 

.00 

0 

1 

1205 

146 

.00 

.00 

.00 

0 

1 

1210 

147 

.00 

.00 

.00 

0 

1 

1215 

148 

.00 

.00 

.00 

0 

1 

1220 

149 

.00 

.00 

.00 

0 

1 

1225 

150 

.00 

.00 

.00 

0 

****** 

********* 

*  *  *  *  * 

************ 

******** 

******* 

******, 

TOTAL 

RAINFALL 

_ 

3.24,  TOTAL 

LOSS  = 

1.43, 

TOTAL 

1 

1730 

211 

.00 

.00 

.00 

0. 

1 

1735 

212 

.00 

.00 

.00 

0. 

1 

1740 

213 

.00 

.00 

.00 

0. 

1 

1745 

214 

.00 

.00 

.00 

0. 

1 

1750 

215 

.00 

.00 

.00 

0. 

1 

1755 

216 

.00 

.00 

.00 

0. 

1 

1800 

217 

.00 

.  .00 

.00 

0. 

1 

1805 

218 

.00 

.00 

.00 

0. 

1 

1810 

219 

.00 

.00 

.00 

0. 

1 

1815 

220 

.00 

.00 

.00 

0. 

1 

1820 

221 

.00 

.00 

.00 

0. 

1 

1825 

222 

.00 

.00 

.00 

0. 

1 

1830 

223 

.00 

.00 

.00 

0. 

1 

1835 

224 

.00 

.00 

.00 

0. 

1 

1840 

225 

.00 

.00 

.00 

0. 

1 

1845 

226 

.00 

.00 

.00 

0. 

1 

1850 

227 

.00 

.00 

.00 

0. 

1 

1855 

228 

.00 

.00 

.00 

0. 

1 

1900 

229 

.00 

.00 

.00 

0. 

1 

1905 

230 

.00 

.00 

.00 

0. 

1 

1910 

231 

.00 

.00 

.00 

0. 

1 

1915 

232 

.00 

.00 

.00 

0. 

1 

1920 

233 

.00 

.00 

.00 

0. 

1 

1925 

234 

.00 

.00 

.00 

0. 

1 

1930 

235 

.00 

.00 

.00 

0. 

1 

1935 

236 

.00 

.00 

.00 

0. 

1 

1940 

237 

.00 

.00 

.00 

0. 

1 

1945 

238 

.00 

.00 

.00 

0. 

1 

1950 

239 

.00 

.00 

.00 

0. 

1 

1955 

240 

.00 

.00 

.00 

0. 

1 

2000 

241 

.00 

.00 

.00 

0. 

1 

2005 

242 

.00 

.00 

.00 

0. 

1 

2010 

243 

.00 

.00 

.00 

0. 

1 

2015 

244 

.00 

.00 

.00 

0. 

1 

2020 

245 

.00 

.00 

.00 

0. 

1 

2025 

246 

.00 

.00 

.00 

0. 

1 

2030 

247 

.00 

.00 

.00 

0. 

1 

2035 

248 

.00 

.00 

.00 

0. 

1 

2040 

249 

.00 

.00 

.00 

0. 

1 

2045 

250 

.00 

.00 

.00 

0. 

1 

2050 

251 

.00 

.00 

.00 

0. 

1 

2055 

252 

.00 

.00 

.00 

0. 

1 

2100 

253 

.00 

.00 

.00 

0. 

1 

2105 

254 

.00 

.00 

.00 

0. 

1 

2110 

255 

.00 

.00 

.00 

0. 

1 

2il5 

256 

.00 

.00 

.00 

0, 

1 

2120 

257 

.00 

.00 

.00 

0. 

1 

2125 

258 

.00 

.00 

.00 

0. 

1 

2130 

259 

.00 

.00 

.00 

0. 

1 

2135 

260 

.00 

.00 

.00 

0. 

1 

2140 

261 

.00 

.00 

.00 

0. 

1 

2145 

262 

.00 

.00 

.00 

0, 

1 

2150 

263 

.00 

.00 

.00 

0. 

1 

2155 

264 

.00 

.00 

.00 

0. 

1 

2200 

265 

.00 

.00 

.00 

0. 

1 

2205 

266 

.00 

.00 

.00 

0. 

1 

2210 

267 

.00 

.00 

.00 

0. 

1 

2215 

268 

.00 

.00 

.00 

0, 

1 

2220 

269 

.00 

.00 

.00 

0, 

1 

2225 

270 

.00 

.00 

.00 

0, 

1 

2230 

271 

.00 

.00 

.00 

0, 

1 

2235 

272 

.00 

.00 

.00 

0, 

1 

2240 

273 

.00 

.00 

.00 

0, 

1 

2245 

274 

.00 

.00 

.00 

0, 

1 

2250 

275 

.00 

.00 

.00 

0, 

1 

2255 

276 

.00 

.00 

.00 

0, 

1 

2300 

277 

.00 

.00 

.00 

0, 

1 

2305 

278 

.00 

.00 

.00 

0, 

1 

2310 

279 

.00 

.00 

.00 

0, 

1 

2315 

280 

.00 

.00 

.00 

0, 

1 

2320 

281 

.00 

.00 

.00 

0, 

1 

2325 

282 

.00 

.00 

.00 

0. 

1 

2330 

283 

.00 

.00 

.00 

0 

1 

2335 

284 

.00 

.00 

.00 

0 

1 

2340 

285 

.00 

.00 

.00 

0 

1 

2345 

286 

.00 

.00 

.00 

0 

1 

2350 

287 

.00 

.00 

.00 

0 

1 

2355 

288 

.00 

.00 

.00 

0 

2 

0000 

289 

.00 

.00 

.00 

0 

2 

0005 

290 

.00 

.00 

.00 

0 

2 

0010 

291 

.00 

.00 

.00 

0 

2 

0015 

292 

.00 

.00 

.00 

0 

2 

0020 

293 

.00 

.00 

.00 

0 

2 

0025 

294 

.00 

.00 

.00 

0 

2 

0030 

295 

.00 

.00 

.00 

0 

2 

0035 

296 

.00 

.00 

.00 

0 

2 

0040 

297 

.00 

.00 

.00 

0 

2 

0045 

298 

.00 

.00 

.00 

0 

2 

0050 

299 

.00 

.00 

.00 

0 

2 

0055 

300 

.00 

.00 

.00 

0 

****** 

****** 

*  *  *  *  * 

******** 

************ 

*  *  *  * 

********* 
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6-HR  24-HR  72-HR  24.92-HR 
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7911 . 


OPERATION 

HYDROGRAPH 


4.33 

(CFS) 

3282. 

836. 

805. 

805. 

(INCHES) 

1.774 

1.807 

1.807 

1.807 

(AC-FT) 

1628. 

1658. 
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Date: 

August  9,  2010 

To: 

Jackson  Moore 

First  Solar 

Reviewed  By:  Kenneth  Loy 
P.G.  7008 

From: 

Barrett  Kaasa 

Timothy  Durbin 

West  Yost  Associates 

Project  No:  367-00-10-02 

Subject:  First  Solar  Silver  State  -  Groundwater  Availability 

1.0  Proposed  Solar  Electric  Project 

First  Solar  proposes  to  construct  a  solar  power  project  within  the  Mojave  Desert  region  of 
Nevada.  A  groundwater  supply  is  required  during  the  construction  and  operation  of  the 
project.  During  the  four-year  construction  period,  the  water  requirement  may  be  about 
200  acre-ft/yr,  which  is  equivalent  to  continuously  pumping  at  125  gal/min.  During  the 
project  operational  period,  the  water  requirement  will  be  about  20  acre-ft/yr,  which  is 
equivalent  to  continuous  pumping  at  12.5  gal/min. 

The  peak  instantaneous  demand  during  construction  could  be  as  high  as  500  gal/min.  The 
peak  demand  corresponds  to  filling  water  trucks  periodically  during  a  day.  However,  the 
instantaneous  groundwater  draw  will  be  reduced  by  pumping  groundwater  to  a  pond,  and 
then  filling  trucks  from  the  pond.  The  pond  will  have  a  volume  of  about  1  to  3  million 
gallons.  The  peak  daily  demand  from  the  pond  could  be  as  much  as  550,000  gal,  but  the 
normal  daily  demand  will  be  about  200,000  gal.  Were  the  peak  daily  demand  to  persist 
for  10  days,  the  demand  can  be  satisfied  with  groundwater  pumping  rates  of  175  to  3 15 
gal/min,  depending  on  the  size  of  the  storage  pond.  While  such  an  extended  demand  is 
unlikely,  it  defines  an  upper  bound  to  the  required  groundwater-pumping  capacity. 

The  purpose  of  this  memorandum  is  to  describe  the  physical  availability  of  groundwater 
within  the  project  site  to  satisfy  these  water  demands,  and  to  evaluate  the  effect  of  the 
groundwater  pumping  on  nearby  wells.  The  effect  of  project  pumping  on  existing  water- 
supply  wells  was  evaluated.  Those  are  wells  at  the  Nevada  Energy  Goodsprings  facility 
(Figure  1 ),  the  Primm  Valley  Resort  (Figure  2),  the  Primm  Golf  Course  (Figure  2),  and 
the  Nevada  Energy  Higgins  facility  (Figure  2).  The  assessment  of  availability  and  effects 
was  developed  based  on  only  the  readily  available  data. 
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2.0  Description  of  Region  Surrounding  Project  Site 

2.1  Physiographic  Setting 

Ivanpah  Valley  is  located  on  the  Califomia-Nevada  border  (Figure  1),  about  40  miles 
southwest  of  Las  Vegas.  The  valley  covers  about  560,000  acres,  including  340,000  acres 
within  California  and  220,000  acres  within  Nevada,  including  Jean  Lake  Valley.  The 
California  part  of  Ivanpah  Valley  is  referred  to  in  this  report  as  south  Ivanpah  Valley.  The 
Nevada  part  of  Ivanpah  Valley  and  Jean  Lake  Valley  are  referred  to  as  north  Ivanpah 
Valley. 

Ivanpah  Valley  is  a  topographically  closed  basin  within  which  surface-water  drainage 
evaporates  on  either  the  Ivanpah  Lake  or  Roach  Lake  playas.  The  basin  is  a  northward 
trending  physiographic  feature  bordered  by  the  Bird  Spring  Range  on  the  north;  the 
Sheep  Mountains,  Lucy  Grey  Range,  and  New  York  Mountains  on  the  east;  the  Spring 
Mountains,  Clark  Mountain  Range,  and  Ivanpah  Mountains  on  the  west;  and  by  a  low 
topographic  divide  between  Ivanpah  Valley  and  Shadow  Valley.  Topographic  altitudes 
range  from  about  2,600  ft  on  the  playas  to  about  7,200  ft  within  the  eastern  mountains 
and  8,500  ft  within  the  western  mountains. 

2.2  Geologic  Setting 

The  most  complete  geologic  mapping  of  Ivanpah  Valley  and  adjacent  areas  was  done  by 
Hewett  (1956).  That  mapping  includes  consolidated  rocks  and  unconsolidated  deposits. 
The  consolidated  rocks  include  carbonate,  intrusive,  and  extrusive  rocks.  The 
unconsolidated  deposits  are  alluvial  deposits.  Figure  1  shows  the  surface  exposures  of  the 
consolidated  rocks  and  unconsolidated  deposits.  The  unconsolidated  deposits  are 
underlain  and  bounded  by  the  consolidated  rocks.  The  consolidated  rocks  are  underlain 
by  a  basement  of  silicate  metamorphic  rocks. 

2.2.1  Consolidated  Rocks 

The  consolidated  rocks  represent  units  ranging  from  pre-Cambrian  to  Tertiary  age 
(Hewett,  1956;  Plume,  1996;  Harrill  and  Prudic,  1998).  The  carbonate  rocks  include 
limestone  and  dolomite  of  pre-Cambrian  and  Paleozoic  age.  They  occur  within  the  Spring 
Mountains,  Bird  Spring  Range,  and  Sheep  Mountains  on  the  northwestern  and 
northeastern  boarders  of  Ivanpah  Valley.  The  intrusive  rocks  are  mostly  granitic  rocks  of 
pre-Cambrian  and  Tertiary  ages.  They  occur  within  the  McCullough  Range,  New  York 
Mountains,  Clark  Mountain  Range,  and  Ivanpah  Mountains  on  the  southeastern  and 
southwestern  borders.  The  extrusive  rocks  are  mostly  basaltic  rocks  of  Tertiary  and 
Quaternary  age.  These  rocks  occur  within  the  McCullough  Range  on  the  western  border 
of  Jean  Lake  Valley. 

The  hydraulic  properties  of  the  consolidated  rocks  vary  greatly  among  the  rock  types 
(Plume,  1996;  Harrill  and  Prudic,  1998).  The  carbonate  rocks  are  most  permeable  at  large 
length  scales.  While  the  carbonate-rock  matrix  is  poorly  permeable,  fault-induced  and 
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told-induced  significant  fracture  permeability  is  sufficient.  Correspondingly,  groundwater 
underflow  can  occur  through  carbonate-rock  mountain  ranges  where  supporting  hydraulic 
gradients  exist.  The  granitic  and  basaltic  rocks  are  poorly  permeable  at  large  scales. 

While  those  rocks  are  fractured,  poor  fracture  connectivity  and  small  apertures  at  depth 
limit  the  ability  to  transmit  water.  Correspondingly,  no  groundwater  underflow  occurs 
through  the  non-carbonate-rock  mountain  ranges,  and  those  ranges  act  as  barriers  to 
underflow. 

2.2.2  Unconsolidated  Deposits 

The  unconsolidated  deposits  consist  of  alluvial  and  playa  deposits  of  Pliocene  to 
Holocene  ages  (Hewett,  1956;  Plume,  1996).  An  older  alluvium,  which  represents 
alluvial-fan  deposits  of  Pliocene  and  early  Pleistocene  ages,  is  composed  of  gravel,  sand, 
and  silt  with  some  boulders  and  clay.  This  unit  underlies  the  valley-floor  areas  within 
both  Ivanpah  Valley  and  Jean  Lake  Valley.  The  older  alluvium  is  generally  below  the 
regional  groundwater  table,  and  produces  good  yields  to  production  wells.  The  younger 
alluvium,  which  represents  alluvial-fan  deposits  of  late  Pleistocene  and  Holocene  ages,  is 
composed  of  gravel  and  sand  with  some  silt  and  clay.  The  younger  alluvium  is  generally 
above  the  regional  groundwater  table,  and  only  perched  groundwater  occurs.  The  playa 
deposits,  which  represent  pluvial  deposits  of  Holocene  age,  are  composed  of  fine  sand, 
silt,  and  clay.  The  playa  deposits  are  above  the  regional  groundwater  table,  and  only 
perched  groundwater  occurs. 

2.2.3  Structural  Features 

Extensive  faulting  occurs  within  Ivanpah  Valley  and  adjacent  areas  (Hewett,  1956).  The 
faulting  consists  most  prominently  of  thrusts,  but  notable  normal  faults  also  occur  (Figure 
1).  Thrust  faulting  occurred  episodically  during  the  Mesozoic  era,  which  resulted  in 
deformation  of  the  carbonate  and  pre-Cambrian  granitic  rocks.  Significant  normal 
faulting  occurred  starting  in  the  Tertiary  period,  which  has  produced  deformation  in  the 
basalts  and  Tertiary  granitic  rocks.  Furthermore,  the  normal  faulting  produced  the  down- 
dropped  structural  basins  that  now  are  filled  with  the  unconsolidated  deposits. 

As  a  general  proposition,  faults  can  impact  groundwater  flow.  Thrusts  within 
consolidated  rocks  tend  to  impede  transverse  groundwater  flow.  Normal  faults  in  either 
consolidated  rocks  or  unconsolidated  deposits  also  tend  to  impede  transverse 
groundwater  flow.  However,  normal  faults  in  consolidated  rocks  can  act  as  conduits  for 
longitudinal  groundwater  flow,  even  when  they  simultaneously  act  as  impediments  to 
transverse  groundwater  flow. 

The  principal  thrusts  within  Ivanpah  Valley  are  the  Mesquite,  Keystone,  and  Contact 
thrusts.  The  Mesquite  Thrust  brings  older  carbonate  rocks  over  younger  carbonate  rocks 
within  the  Clark  Mountain  Range  and  Ivanpah  Mountains.  South  of  the  Ivanpah  Fault, 
the  thrust  plane  is  nearly  horizontal,  is  above  the  regional  groundwater  table,  and  can 
have  no  impact  on  regional  groundwater  flow.  North  of  the  Ivanpah  Fault,  however,  the 
thrust  plane  dips  northwestward,  intersects  the  regional  groundwater  table,  and  probably 
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impedes  groundwater  underflow  from  Ivanpah  Valley  through  the  Clark  Mountain  Range 
into  Mesquite  Valley.  The  Keystone  and  Contact  thrusts  likewise  bring  older  carbonate 
rocks  over  younger  carbonate  rocks.  The  thrust  planes  dip  toward  the  west,  intersect  the 
regional  groundwater  table,  and  probably  impede  groundwater  underflow  from  Ivanpah 
Valley  through  the  Spring  Mountains  into  Mesquite  Valley. 

The  principal  normal  faults  are  Stateline,  Ivanpah,  Roach,  and  McCullough  faults.  The 
Stateline  fault  is  downdropped  on  its  southwest  side,  the  Ivanpah  Fault  is  downdropped 
on  its  northeast  side,  and  the  McCullough  fault  is  downdropped  on  its  west  side.  These 
displacements  produced  a  southeastward  trending  structural  basin  between  the  Ivanpah 
and  Stateline  faults,  which  deepens  toward  the  southeast.  The  trough  correspondingly  is 
filled  with  unconsolidated  deposits  that  probably  are  at  least  several  thousand  feet  in 
thickness.  The  Roach  Fault  is  downdropped  on  its  west  side.  This  displacement  produced 
a  northward  trending  structural  basin  that  deepens  eastward.  However,  the  depth  of  the 
basin,  and  the  corresponding  thickness  of  the  unconsolidated  deposits,  is  less  than  for  the 
structural  basin  between  the  Ivanpah  and  Stateline  faults. 

2.3  Hydrologic  Setting 

Groundwater  recharge  occurs  from  precipitation  on  the  mountains  surrounding  Ivanpah 
and  Jean  Lake  valleys.  While  the  valley-floor  precipitation  tends  to  be  consumed  entirely 
by  evapotranspiration  processes,  the  mountain  precipitation  produces  runoff  and  deep 
infiltration.  Runoff  produces  recharge  by  streambed  infiltration,  mostly  on  the  alluvial 
fans  that  border  the  mountains.  Deep  infiltration  produces  recharge  by  groundwater  flow 
through  the  mountain  mass  into  the  unconsolidated  deposits.  For  the  carbonate  terrains, 
deep  infiltration  tends  to  be  the  dominant  process,  which  coincides  with  the 
underdeveloped  stream-channel  networks  within  the  carbonate  terrains.  For  the  granitic 
and  basaltic  terrains,  streambed  infiltration  tends  to  be  the  dominant  process,  which 
coincides  with  the  occurrence  of  dense  stream-channel  networks.  These  processes 
together  produce  recharge  along  the  margins  of  the  unconsolidated  deposits. 

The  recharged  groundwater  flows  northward  because  of  geologic  controls  that  prevent  or 
impede  westward  or  eastward  groundwater  flow.  Granitic  and  basaltic  rock  within  the 
McCullough  Range  and  New  York  Mountains  prevent  groundwater  flow  between 
Ivanpah  Valley  and  the  adjacent  Lanfair  or  Piute  valleys.  Granitic  rocks  occur  within  the 
Ivanpah  Mountains  and  Clark  Mountain  Range  between  Ivanpah  Valley  and  Shadow  and 
Mesquite  valleys.  Westward  dipping  thrusts  within  the  Clark  Mountain  Range  and  Spring 
Mountains  impede  groundwater  flow  between  Ivanpah  Valley  and  Mesquite  Valley. 
However,  the  carbonate  rocks  within  the  Bird  Spring  Range  and  the  northward  trending 
structural  texture  allows  groundwater  flow  between  Ivanpah  Valley  and  Las  Vegas 
Valley.  Concomitantly,  the  groundwater  recharge  within  Ivanpah  and  Jean  Lake  valleys 
can  flow  only  northward  through  the  valleys  into  Las  Vegas  Valley. 
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3.0  Groundwater  Conditions  near  the  Project  Site 
3.1  Geologic  Setting 

The  water  supply  for  the  project  is  proposed  to  be  derived  from  a  well  constructed  within 
the  unconsolidated  deposits  that  underlie  the  site.  A  proposed  location,  and  an  alternative 
location  are  shown  on  Figure  3.  Also  shown  on  Figure  3  are  wells  near  the  project  site  for 
which  information  was  obtained  from  the  Nevada  State  Engineer.  For  each  of  the  wells,  a 
lithologic  log  (driller's  log)  and  the  groundwater  depth  were  obtained,  where  the 
groundwater  depth  represents  conditions  when  the  well  was  constructed.  For  a  few  wells, 
aquifer-test  information  was  obtained.  The  information  for  each  well  is  summarized  in 
Table  1. 

The  well  numbers  shown  on  Figure  3  can  be  used  to  cross  reference  between  Figure  3 
and  Table  1.  As  indicated  on  Figure  4  and  in  Table  1,  the  wells  range  in  depth  from  120 
to  935  ft.  Even  though  the  land  surface  rises  eastward,  the  well  depths  have  no 
geographic  pattern.  As  indicated  on  Figure  5  and  in  Table  1,  the  depth  to  the  groundwater 
table  ranges  from  80  to  347  ft.  Corresponding  to  the  land-surface  rise,  the  groundwater 
depth  increases  eastward  from  less  than  200  ft  to  more  than  300  ft.  While  none  of  the 
wells  shown  on  Figure  3  are  near  the  proposed  project  well,  the  likely  groundwater  depth 
at  the  project  well  is  about  200  ft. 

Figure  6  shows  the  characteristic  textures  of  the  sediments  penetrated  by  the  respective 
wells  in  terms  of  three  classifications:  “F”  for  fine  grained,  “M”  for  medium  gained,  and 
“C”  for  coarse  grained.  The  fine-grained  texture  is  characterized  by  significant  clay, 
sandy  clay,  and  clayey  sand  horizons.  The  medium-grained  texture  is  characterized  by 
significant  clayey  sand  and  clayey  gravel.  Finally,  the  coarse-grained  texture  is 
characterized  by  significant  sand  and  gravel  horizons  embedded  within  fine-grained  and 
medium-grained  horizons.  The  characterizations  shown  on  Figure  6  and  listed  in  Table  1 
were  derived  from  lithologic  logs  submitted  to  the  Nevada  State  Engineer  by  drillers. 
Because  drillers  have  their  individual  idiosyncrasies  regarding  lithologic  reporting,  the 
available  logs  are  only  an  approximation  of  actual  subsurface  conditions.  Nevertheless, 
considering  the  overall  collection  of  logs,  the  subsurface  in  the  vicinity  of  the  proposed 
production  well  most  likely  is  composed  of  sediments  of  at  least  medium  texture. 

That  texture  would  correspond  to  a  hydraulic  conductivity  of  about  2  ft/d,  which  is 
toward  the  low  range  of  conductivities  for  unconsolidated  deposits.  That  conductivity  is 
derived  from  the  reported  specific  capacities  for  wells  3  and  6  in  Table  1,  which  have 
respective  specific  capacities  of  3.8  and  0.8  gal/min  per  foot  of  drawdown.  Those  specific 
capacities  translate  into  respective  transmissivities  of  1,100  and  240  ft"/d.  Those 
transmissivities  correspond  to  hydraulic  conductivities  of  2.8  and  1.2  ft/d,  based  on 
respective  screened  intervals  of  400  and  200  ft.  The  average  hydraulic  conductivity  is  2 
ft/d.  That  conductivity  is  similar  to  that  reported  from  aquifer  tests  in  the  water-supply 
wells  at  the  Primm  Valley  Golf  Course  (Timothy  J.  Durbin,  Inc.,  2007).  As  shown  on 
Figure  2,  those  wells  are  located  about  8  mi  southwest  of  the  proposed  project  well. 
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The  average  hydraulic  conductivity  of  2  ft/d  represents  the  horizontal  conductivity  of  the 
unconsolidated  deposits.  However,  the  vertical  conductivity,  specific  storage,  and 
specific  yield  of  the  deposits  also  are  important  hydraulic  characteristics.  The  horizontal 
hydraulic  conductivity  represents  the  ability  of  the  unconsolidated  deposits  to  transmit 
groundwater  horizontally.  The  vertical  conductivity  represents  the  ability  to  transmit 
groundwater  vertically.  The  specific  storage  represents  the  ability  of  the  deposits  to 
release  stored  groundwater  due  to  the  elastic  compaction  of  the  deposits.  Finally,  the 
specific  yield  represents  the  ability  of  the  deposits  to  release  stored  groundwater  due  to 
the  decline  of  the  groundwater.  These  hydraulic  characteristics  for  the  project  site  were 
estimated  based  on  the  texture  of  the  unconsolidated  deposits  as  represented  by  the 
lithologic  logs.  Correspondingly,  the  vertical  hydraulic  conductivity  most  likely  is  about 
one-tenth  of  the  horizontal  conductivity,  or  0.2  ft/d.  The  specific  storage  is  about  10  '  1/ft. 
The  specific  yield  is  about  0.05. 

A  dry  hole  was  encountered  near  the  proposed  site  for  the  project  well.  However,  that 
occurrence  does  not  indicate  aquifer  conditions.  A  records  search  of  the  Nevada  State 
Engineer's  website  revealed  only  one  dry  hole  within  the  vicinity  of  the  proposed 
pumping  well.  However,  the  boring,  which  is  located  approximately  1.5  miles  west  of 
the  proposed  well  location,  was  only  drilled  to  73  feet  below  ground  surface.  Since  the 
depth  to  groundwater  in  the  project  area  from  other  wells  ranges  from  80  to  347  feet,  it  is 
assumed  that  the  boring  for  the  dry  hole  was  not  drilled  deep  enough. 

4.0  Expected  Groundwater  Drawdowns  Due  to  Project  Pumping 

The  groundwater-level  drawdown  due  the  First  Solar  pumping  was  evaluated  at  five 
locations:  within  the  project  well,  at  the  Primm  Valley  Resort  wells,  at  the  Primm  Golf 
Course  wells,  at  the  Nevada  Energy  Goodsprings  wells,  and  at  the  Nevada  Energy 
Higgins  wells.  The  Primm  Valley  resort  wells  are  located  about  5  mi  west  of  the  project 
well  (Figure  2),  the  Primm  Golf  Course  wells  are  located  7  mi  southwest  of  the  project 
well  (Figure  2),  and  the  Nevada  Energy  Goodsprings  wells  are  located  about  13  mi 
northwest  of  the  project  well  (Figure  1).  Two  alternative  well  locations  for  the  project 
well  were  evaluated  with  respect  to  the  Nevada  Energy  Higgins  wells,  which  are 
identified  as  Locations  1  and  2  on  Figure  2.  Location  1  is  about  0.5  mi  from  Higgins 
wells  WP-1 A  and  WP-2  (Figure  2).  Location  2  is  about  1  mi  from  Higgins  wells  WP-1A 
and  WP-2,  approximately  0.5  mi  north  of  Location  1.  The  distances  stated  above  for  the 
Primm  Valley  Resort,  Primm  Golf  Course,  and  Nevada  Energy  Goodsprings  wells  are 
each  referenced  to  Location  1. 

The  site  for  Location  2  was  chosen  based  on  a  radial  distance  of  approximately  1  mile 
from  Higgins  wells  WP-1  A  and  WP-2  in  order  to  model  the  impacts  of  the  project 
pumping  on  those  wells  from  that  distance.  However,  it  is  possible  that  the  alternate  well 
location  will  ultimately  be  located  directly  to  the  east  of  Location  1 .  Using  an  alternate 
well  location  to  the  east  of  Location  1  would  result  in  simulation  of  the  same  impacts  on 
wells  WP-1  A  and  WP-2  as  the  location  to  the  north,  assuming  the  same  radial  distance  of 
1  mile. 
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The  drawdown  in  the  proposed  project  well  depends  on  the  hydraulic  characteristics  of 
the  unconsolidated  deposits.  Based  on  the  parameter  values  described  above,  the  U.  S. 
Geological  Survey  computer  program  WTAQ  (Barlow  and  Moench,  1999)  was  used  to 
predict  the  groundwater-level  drawdowns  in  the  proposed  project  well  and  the 
surrounding  area.  WTAQ  simulates  drawdown  due  to  pumping  from  a  well  in  a  radially- 
symmetric  three-dimensional  groundwater  system,  where  the  well  screen  penetrates  only 
part  of  the  aquifer  thickness.  Based  on  the  assumption  of  an  aquifer  thickness  of  1,000  ft 
at  the  proposed  project  well,  WTAQ  was  used  to  simulate  pumping  from  a  well  with  an 
8-inch  casing  diameter.  Two  alternative  well  designs  were  simulated. 

For  the  first  design,  the  well  extends  400  ft  below  the  groundwater  table,  which 
represents  a  600-foot  well,  based  on  a  groundwater  depth  of  200  ft.  A  1 00-foot  well 
screen  extends  from  300  to  400  ft  below  the  groundwater  table,  or  500  to  600  feet  below 
ground  surface  (bgs).  With  a  groundwater  table  at  200  feet  bgs,  this  allows  for  up  to  300 
feet  of  drawdown  before  the  water  level  encroaches  on  the  well  screen.  For  the  second 
design,  the  well  extends  600  ft  below  the  groundwater  table,  which  represents  an  800- 
foot  well,  based  again  on  a  groundwater  depth  of  200  ft.  A  300-foot  well  screen  extends 
from  300  to  600  ft  below  the  groundwater  table,  or  500  to  800  feet  bgs. 

These  two  well  designs  represent  the  estimated  range  in  the  well  depths  and  screen 
lengths  that  will  be  necessary  to  meet  the  demands  of  this  project.  The  actual  well  design 
could  have  a  depth  anywhere  between  600  to  800  feet  bgs,  with  screened  intervals 
anywhere  between  100  to  300  feet  in  length.  The  simulation  results  are  shown  on  Figures 
7  through  16,  and  also  in  Table  2. 

4.1  Long  Term  Pumping 

4.1.1  General  Impacts 

Figures  7  and  8  show  the  long-term  drawdowns  for  the  two  well  designs,  respectively. 

The  pumping  rate  from  the  well  is  200  acre-ft/yr  during  a  four-year  construction  period 
and  then  20  acre-ft/yr  thereafter.  That  pumping  schedule  is  represented  in  the  simulation 
as  continuous  pumping  at  125  gal/min  or  24,000  ft3/d  and  then  12.5  gal/min  or  2,400 
ft3/d.  Five  drawdown  hydrographs  are  shown  on  each  figure,  which  respectively  represent 
the  pumped  well,  and  distances  of  0.5,  1,  2,  and  3  mi  from  the  pumped  well. 

After  the  4  years  of  construction  pumping,  the  drawdown  in  the  600-foot  well  (first 
design)  is  about  106  ft  and  the  drawdown  at  a  distance  of  3  mi  from  the  well  is  about  0.01 
ft  (Figure  7).  After  the  4  years  of  construction  pumping  for  the  800-foot  well  (second 
design),  the  drawdown  in  the  pumping  well  is  about  43  ft  and  the  drawdown  at  a  distance 
of  3  mi  from  the  well  is  about  0.01  ft  (Figure  8). 

After  50  years  of  construction  and  then  operational  pumping,  the  drawdown  in  the  project 
well  for  the  600-foot  and  800-foot  designs  is  about  1 1  ft  and  4.6  feet,  respectively.  The 
drawdown  caused  by  both  well  designs  at  a  distance  of  3  mi  from  the  well  is  still  less 
than  a  foot. 
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4.1.2  Impacts  at  Primm  Valley  Resort  and  Primm  Valley  Golf  Course  Wells 

The  Primm  Valley  Resort  and  Primm  Valley  Golf  Course  wells  are  located 
approximately  five  miles,  and  seven  miles,  respectively,  from  the  proposed  project  well 
Location  1  (Figure  2).  For  both  well  designs,  the  short-term  construction  pumping  from 
the  project  well  produces  zero  drawdown  effects  at  those  distances  (Table  2).  The  long¬ 
term  operational  pumping  will  produce  less  than  a  tenth  of  a  foot  of  drawdown  at  those 
production  wells  after  the  50-year  life  of  the  project  (Table  2).  Due  to  the  negligible 
drawdown  results  from  the  simulations,  only  Location  1  was  evaluated  with  respect  to  the 
Primm  Valley  Resort  and  Primm  Valley  Golf  Course  wells. 

4.1.3  Impacts  at  Nevada  Energy  Higgins  Wells 

The  Walter  M.  Higgins  Generating  Station,  operated  by  Nevada  Energy  (NVE),  utilizes 
groundwater  wells  in  the  vicinity  of  the  proposed  pumping  well,  as  seen  on  Figure  3. 
Wells  WP-1 A  and  WP-2  are  backup  wells  that  are  used  very  rarely.  WP-3  is  not 
currently  used,  and  WP-4  uses  only  a  negligible  amount  of  water. 

The  impact  of  the  First  Solar  pumping  on  the  NVE  wells  was  evaluated  assuming  two 
alternative  locations  for  the  First  Solar  well.  The  distance  between  the  alternative 
pumping  Location  1  and  the  NVE  wells  ranges  from  0.5  to  1  mile  (Figure  2).  The 
distance  between  the  alternate  pumping  Location  2  and  the  NVE  wells  ranges  from  1  to 
1.4  miles  (Figure  2).  Figures  9  and  10  show  the  simulated  drawdown  due  to  short-term 
construction  pumping  and  long-term  operational  pumping  that  can  be  expected  at  each  of 
the  NVE  wells  from  the  alternative  pumping  locations  for  the  first  and  second  well 
designs.  The  results  are  also  summarized  in  Table  2. 

For  both  well  designs  pumping  from  Location  1,  less  than  2  feet  of  drawdown  will  occur 
at  wells  WP-1  A  and  WP-2  after  four  years  of  construction  pumping  at  the  average  rate  of 
125  gal/min  (Table  2).  The  long-term  operational  pumping  from  Location  1  will  produce 
less  than  half  a  foot  of  drawdown  at  the  NVE  production  wells  after  the  50-year  life  of 
the  project  (Table  2). 

A  well  installed  at  Location  2  will  produce  less  than  1  foot  of  drawdown  at  wells  WP-1  A 
and  WP-2  after  four  years  of  construction  pumping  (Table  2).  The  long-term  operational 
pumping  from  Location  2  will  produce  less  than  half  a  foot  of  drawdown  at  the  NVE 
production  wells  after  the  50-year  life  of  the  project  (Table  2). 

4.1.3  Impacts  at  Nevada  Energy  Goodsprings  Wells 

NV  Energy  operates  the  Goodsprings  Waste  Heat  Recovery  Station  located 
approximately  13  miles  northwest  of  the  proposed  pumping  well  (Figure  1).  Neither 
construction  nor  operational  pumping  for  the  life  of  the  project  will  affect  the  drawdown 
at  wells  on  the  Goodsprings  site  (Table  2).  At  a  distance  of  10  miles  from  the  proposed 
pumping  well,  a  drawdown  of  less  than  0.01  ft  is  observed  after  50  years  of  construction 
and  then  operational  pumping. 
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4.2  Peak  Pumping 


Peak  groundwater  demands  were  simulated  based  on  the  assumptions  that  peak  facility 
water  demands  for  groundwater  will  be  offset  by  storage  in  a  man-made  pond.  Peak 
groundwater  demands  were  evaluated  assuming  storage  pond  capacities  of  1  million 
gallons,  2  million  gallons,  and  3  million  gallons. 

4.2.1  General  Impacts 

Figures  1 1  to  13  show  the  short-term  drawdowns  for  the  peak  pumping  in  the  600-foot 
well  design  (first  design).  The  pumping  rates  from  the  well  vary,  depending  on  pond  size. 
315,  240,  and  175  gal/min  pumping  rates  correspond  with  pond  sizes  of  1,  2,  and  3 
million  gallons,  respectively.  The  pumping  rates,  in  conjunction  with  pond  withdrawals, 
satisfy  a  continuous  10-day  daily  construction  demand  of  550,000  gal/day.  After  ten 
days  at  peak  pumping  for  the  600-foot  well,  drawdown  in  the  pumping  well  was  about 
140,  190,  and  250  feet  for  pumping  rates  of  175,  240,  and  315  gal/min,  respectively 
(Table  2).  Drawdown  at  a  distance  of  200  ft  from  the  pumping  well  was  about  15,  20, 
and  25  ft  for  pumping  rates  of  175,  240,  and  315  gal/min,  respectively. 

Figures  14  to  16  show  the  short-term  drawdowns  for  the  peak  pumping  in  the  800-foot 
well  design  (second  design).  The  pumping  rates  vary  depending  on  pond  size,  as 
mentioned  above.  After  ten  days  at  peak  pumping  for  the  800-foot  well,  drawdown  in  the 
pumping  well  was  about  53,  73,  and  96  feet  for  pumping  rates  of  175,  240,  and  315 
gal/min,  respectively  (Table  2).  Drawdown  at  a  distance  of  200  ft  from  the  pumping  well 
was  about  8,  10,  and  14  ft  for  pumping  rates  of  175,  240,  and  315  gal/min,  respectively. 

4.2.1  Impacts  at  Nevada  Energy  Higgins  Wells 

The  10-day  peak  pumping  demands  do  not  display  any  additional  drawdown  effects  on 
the  local  production  wells.  The  closest  production  well  to  the  project  well  is  NVE  well 
WP-1A,  approximately  0.5  mi  from  project  well  Location  1.  The  simulation  results  show 
zero  drawdown  at  0.5  mi  from  the  project  well,  and  show  less  than  0.1 -feet  of  drawdown 
at  a  distance  of  1600  feet  from  the  project  well  after  the  10-day  peak  pumping  event. 

Peak  pumping  rates  occurring  during  the  long-term  construction  and  operational  pumping 
will  not  lead  to  increased  drawdown  at  the  local  production  wells,  as  long  as  the  peak 
pumping  rates  and  durations  do  not  exceed  the  values  simulated  by  the  model.  Drawdown 
amounts  caused  by  the  long-term  pumping,  as  discussed  above,  should  still  be  expected. 

4.3  Cumulative  Effects  on  Nevada  Energy  Higgins  Wells 

Nevada  Energy  wells  WP-1 A  and  WP-2  may  be  used  to  supply  water  to  the  Walter  M. 
Higgins  Generating  Station  on  an  emergency  basis.  WTAQ  was  used  to  simulate 
drawdown  in  wells  WP-1  A  and  WP-2,  and  any  drawdown  in  the  First  Solar  project  well 
that  resulted  from  an  emergency  use.  Well  construction  data  used  in  the  simulation  was 
obtained  from  the  Nevada  State  Engineer’s  website.  WP-1  A  is  screened  from  155  to  275 
feet  below  the  water  table.  WP-2  is  screened  from  the  water  table  to  400  feet  below  the 
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water  table.  Actual  pumping  values  were  not  obtained  for  NVE  wells  WP-1 A  and  WP-2, 
however,  an  average  value  of  156  gal/min  was  calculated  using  a  total  demand  of  252 
acre-feet  per  year  for  the  generating  station.  A  worst-case  scenario  for  peak  pumping 
was  assumed  to  be  3 12  gal/min,  or  double  the  average  demand.  For  simulation  purposes, 
it  was  assumed  that  the  emergency  wells  would  be  pumping  for  a  maximum  of  10 
consecutive  days. 

Figure  17  shows  the  simulated  drawdown  in  wells  WP-1  A  and  WP-2  during  average  and 
peak  use  for  10  days.  The  maximum  drawdown  encountered  in  well  WP-1  A  is  about  108 
feet  for  average  use,  and  215  feet  for  peak  use.  The  maximum  drawdown  in  WP-2  is 
about  36  feet  for  average  use,  and  73  feet  for  peak  use.  At  a  distance  of  0.5  mi  from  the 
NVE  wells,  the  proposed  project  well  at  Location  1  displays  zero  drawdown  caused  by 
wells  WP-1  A  and  WP-2  after  ten  consecutive  days  of  pumping  at  both  average  and  peak 
pumping  rates. 

The  maximum  drawdown  caused  by  the  First  Solar  project  well  on  NVE  wells  WP-1  A 
and  WP-2  will  be  approximately  2  feet  (Table  2).  This  maximum  value  will  only  occur 
at  the  end  of  the  4-year  construction  period,  and  is  only  applicable  for  a  well  constructed 
at  Location  1  (Figure  2).  After  construction,  the  drawdown  will  gradually  decrease  to 
about  0.5  feet  as  only  operational  pumping  occurs  (Figures  9  and  10). 

The  principle  of  superposition  allows  for  the  calculation  of  drawdown  at  a  given  distance 
from  more  than  one  well  equal  to  the  sum  of  the  individual  drawdown  values  caused  by 
each  well  at  the  location.  Adding  the  2  feet  of  drawdown  caused  by  the  project  well  to  the 
drawdown  results  from  emergency  pumping  shows  that  total  drawdown  encountered  in 
WP-1  A  can  be  as  much  as  1 10  feet  for  the  average  pumping  rate  of  156  gal/min,  and  217 
feet  for  the  peak  pumping  rate  of  3 12  gal/min.  For  WP-2,  total  drawdown  can  be  as 
much  as  38  feet  for  the  average  pumping  rate  of  156  gal/min,  and  75  feet  for  the  peak 
pumping  rate  of  312  gal/min.  Cumulative  drawdown  values  are  presented  in  Table  3. 

5.0  Groundwater  Quality 

Groundwater-quality  data  for  the  project  site  were  not  available  for  this  evaluation. 
However,  water-quality  data  were  available  for  the  vicinity  of  the  Primm  Valley  Golf 
Course,  which  is  located  on  the  west  side  of  Ivanpah  Valley  about  8  mi  southwest  of  the 
project  well.  The  general  water-quality  condition  is  that  poor-quality  groundwater  occurs 
near  the  valley  center,  but  groundwater-quality  improves  westward  from  the  valley 
center.  Near  the  valley  center,  dissolved  solids  are  1,000  mg/L  and  higher.  Near  the  golf- 
course  wells  and  westward,  the  dissolved  solids  are  about  600  mg/L  and  lower.  However, 
at  both  locations,  dissolved  solids  tend  to  increase  with  depth.  The  groundwater-quality 
conditions  near  the  project  site  may  be  similar.  Dissolved  solids  are  highest  near  the 
valley  center,  but  they  decrease  eastward.  Furthermore,  dissolved  solids  may  increase 
with  depth. 
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6.0  Discussion 


Based  on  the  simulation  of  long-term  demands  as  shown  on  Figures  7  and  8,  the  proposed 
project  well  will  not  have  significant  impacts  on  the  water  supply  well  for  the  Primm 
resort  area  or  the  Primm  Valley  Golf  Course  wells  (Figure  2).  The  groundwater 
drawdown  at  either  the  resort  or  golf-course  wells  will  be  extremely  small.  Likewise,  the 
pumping  from  those  wells  will  have  extremely  small  impacts  on  the  proposed  project 
well. 

Tables  2  and  3  summarize  the  effects  that  construction  and  operational  pumping  will 
have  on  the  NVE  Higgins  wells.  For  a  well  constructed  at  Location  1,  the  maximum 
amount  of  additional  drawdown  caused  by  the  project  well  at  the  Higgins  wells  is  about  2 
feet  at  the  end  of  the  4-year  construction  period,  and  only  about  0.5  feet  after  the  50-year 
life  of  the  project.  For  a  well  constructed  at  Location  2,  the  maximum  amount  of 
additional  drawdown  caused  by  the  project  well  at  the  Higgins  wells  is  about  0.8  feet  at 
the  end  of  the  4-year  construction  period,  and  only  about  0.3  feet  after  the  50-year  life  of 
the  project.  These  additional  drawdown  amounts  should  have  little  effect  on  the  ability 
of  WP-1 A  or  WP-2  to  perform  their  duties  at  backup  wells. 

Peak  pumping  during  construction  needed  to  supply  550,000  gal/day  for  ten  consecutive 
days  will  have  no  increased  effect  on  the  drawdown  in  the  NVE  wells.  Also,  wells 
located  on  the  Goodsprings  site  will  not  be  affected  by  either  the  peak  pumping,  or  long 
tern  pumping  for  the  project. 

Based  on  the  simulation  of  short-term  peak  pumping  as  shown  on  Figures  1  1  to  16,  some 
difficulty  could  be  encountered  in  meeting  peak  demands.  For  the  600-foot  well  design, 
the  simulated  drawdown  values  in  the  pumped  well  are  140,  190,  and  250  ft  when 
pumping  at  175,  240,  and  315  gal/min,  respectively.  Those  drawdown  values  will  affect 
the  efficiency  of  the  pump,  due  to  the  increased  lift  needed  to  get  the  water  to  the  surface. 
Also,  peak  pumping  at  3 1 5  gal/min  approaches  the  screened  interval  for  the  well.  If 
drawdown  below  the  screened  interval  were  to  occur,  the  well  would  most  likely 
encounter  functional  difficulties. 

For  the  second  well  design,  which  is  for  an  800-foot  well,  the  simulated  drawdown  values 
in  the  pumped  well  are  53,  73,  and  96  ft  after  ten  days  for  pumping  values  of  175,  240, 
and  315  gal/min,  respectively.  This  design  does  not  have  excessive  drawdowns  within  the 
pumped  well,  but  the  greater  well  depth  might  result  in  higher  dissolved  solids  within  the 
pumped  water. 

As  mentioned  earlier  in  the  report,  the  two  well  designs  that  were  simulated  represent  the 
probable  ranges  of  well  depth  and  screen  length.  The  final  well  design  will  ultimately  be 
determined  by  analyzing  the  lithologic  and  geophysical  logs  of  a  test  hole.  An  800-foot 
test  hole  is  recommended,  as  it  would  span  the  depths  of  both  well  designs,  and  enable 
the  appropriate  analysis  needed  to  ensure  the  constructed  well  meets  the  demands  of  the 
project  and  minimizes  impacts  to  the  resource. 
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Table  1  —  Well  with  Lithologic  Logs  within  Study  Area 
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Table  1  —  Well  with  Lithologic  Logs  within  Study  Area  (continued). 
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Table  2  -  Drawdowns  Due  to  First  Solar  Pumping 


Pumping  Rate 
(gal/min) 

Project 

Well 

Location1 

Pumping 

Duration 

Drawdown  Location 

Drawdown2 

(ft) 

Construc¬ 

tion 

Operation 

600-ft 

Pumping 

Well 

800-ft 

Pumping 

Well 

125 

0 

1  or  2 

4  yrs 

Project  well 

106 

43 

0 

12.5 

46  yrs 

Project  well 

11 

5 

Primm  Valley  Resorts  wells 

0 

0 

125 

0 

1 

4  yrs 

Primm  Golf  Course  wells 

0 

0 

Goodsprings  wells 

0 

0 

Primm  Valley  Resorts  wells 

0.06 

0.06 

0 

12.5 

1 

46  yrs 

Primm  Golf  Course  wells 

0.02 

0.02 

Goodsprings  wells 

0 

0 

125 

0 

1 

4  yrs 

Nevada  Energy  well  WP-1 A 

1.87 

1.85 

Nevada  Energy  well  WP-2 

1.54 

1.53 

0 

12.5 

1 

46  yrs 

Nevada  Energy  well  WP-1  A 

0.49 

0.49 

Nevada  Energy  well  WP-2 

0.46 

0.45 

125 

0 

2 

4  yrs 

Nevada  Energy  well  WP-1  A 

0.74 

0.75 

Nevada  Energy  well  WP-2 

0.62 

0.62 

0 

12.5 

2 

46  yrs 

Nevada  Energy  well  WP-1  A 

0.36 

0.36 

Nevada  Energy  well  WP-2 

0.34 

0.34 

175 

10  days 

141 

53 

240 

0 

1  or  2 

10  days 

Project  well 

193 

73 

315 

10  days 

254 

96 

175 

10  days 

0 

0 

240 

0 

1 

10  days 

Nevada  Energy  well  WP-1  A 

0 

0 

315 

10  days 

0 

0 

175 

10  days 

0 

0 

240 

0 

2 

10  days 

Nevada  Energy  well  WP-1  A 

0 

0 

315 

10  days 

0 

0 

175 

10  days 

0 

0 

240 

0 

1 

10  days 

Nevada  Energy  well  WP-2 

0 

0 

315 

10  days 

0 

0 

175 

10  days 

0 

0 

240 

0 

2 

10  days 

Nevada  Energy  well  WP-2 

0 

0 

315 

10  days 

0 

0 

Gee  Figure  6  for  well  location. 

2Drawdowns  listed  for  the  conclusion  of  the  operational  life  of  the  facility  are  simulated  based  on  four  years  of 
construction  pumping  followed  by  46  years  of  operational  pumping  for  a  total  of  50  years  of  pumping. 


Table  3  --  Estimated  Drawdown  in  Nevada  Energy  Higgins  Wells 
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Figure  1  —  Hydrogeology  of  Study  Region. 
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Proposed  Project  Wells 
Nevada  Energy  Wells  (Higgins) 


Figure  2  -  Existing  Production  Wells  within  Study  Area. 
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■ x  yC-  Project  Site 

•  Proposed  Project  Well  Locations 
O  Nevada  Energy  Wells  (Higgins) 
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Figure  3  --  Wells  with  Lithologic  Logs  within  Study  Area. 


Figure  4  -  Well  Depths  within  Study  Area. 


Figure  5  --  Groundwater  Depths  within  Study  Area. 
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_ I  Project  Site 

#  Proposed  Project  Well  Locations 
O  Nevada  Energy  Wells  (Higgins) 
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Figure  6  --  Lithologic  Texture  at  Wells  within  Study  Area. 


Figure  7  -  Drawdown  for  600-Foot  Well  (First  Design)  with  Long-Term  Pumping  Rates  of  200 
Acre-Feet  per  Year  During  Construction  and  20  Acre-Feet  per  Year  After. 
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Figure  8  --  Drawdown  for  800-Foot  Well  (Second  Design)  with  Long-Term  Pumping  Rates  of 
200  Acre-Feet  per  Year  During  Construction  and  20  Acre-Feet  per  Year  After. 
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Figure  9  --  Drawdown  at  Nevada  Energy  Wells  for  600  Foot  Well  (First  Design)  with  Long-Term 
Pumping  Rates  of  200  Acre-Feet  per  Year  During  Construction  and  20  Acre-Feet  per  Year 
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Figure  10  --  Drawdown  at  Nevada  Energy  Wells  for  800  Foot  Well  (Second  Design)  with  Long- 
Term  Pumping  Rates  of  200  Acre-Feet  per  Year  During  Construction  and  20  Acre-Feet  per 

Year  After. 
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Figure  15  —  Drawdown  for  800-Foot  Well  (Second  Design)  with  240  Gallons  per  Minute 

Pumping  Rate,  2  Million  Gallon  Pond. 
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Figure  17  —  Drawdown  for  Nevada  Energy  Wells  WP-1A  and  WP-2  Pumped  for  Ten  Days, 

Average  and  Peak  Values. 
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Draft  EIS  Comment  Letters 
and  BLMs  Responses 

1 .0  Silver  State  Solar  Project  Draft  EIS  Comment  Analysis  Process 
1 .1  Introduction 


In  April  2010,  the  Bureau  of  Land  Management  (BLM),  Las  Vegas  Field  Office  (LVFO)  released  a 
Draft  Environmental  Impact  Statement  (DEIS)  for  the  proposed  Silver  State  Valley  Solar  Project.  On  April 
16,  2010,  a  Notice  of  Availability  (NOA)  Silver  State  Solar  Project  Draft  Environmental  Impact  Statement 
for  public  review  and  comment  on  the  DEIS  was  published  in  the  Federal  Register  (Vol.  75,  No.  73, 
pp.  1 9990-1 ).  The  DEIS  was  distributed  in  both  hard  copy  and  on  CD-ROM  and  was  available  for 
downloading  from  the  BLM’s  Web  site  at 

http://www.blm.gov/nv/st/en/fo/lvfo/blm_programs/energy/nextlight_renewableO.htmll. 

Additional  copies  of  these  volumes  were  made  available  for  public  inspection  at  the  BLM  Southern 
Nevada  District  Office  at  4701  North  Torrey  Pines  Drive,  Las  Vegas,  Nevada  89130-2301,.  The  BLM 
invited  public  and  agency  comment  on  the  DEIS  and  technical  support  documents  for  a  period  of  45 
calendar  days,  which  was  scheduled  to  end  on  May  31 , 201 0. 

A  news  release  containing  the  dates,  times,  and  locations  of  public  comment  meetings  was  provided  by 
the  BLM  at  the  beginning  of  the  DEIS  comment  period;  and  the  DEIS  was  distributed  to  interested  parties 
identified  in  the  updated  EIS  mailing  list.  Three  public  meetings  were  held  May  11-13,  201 0  in  Primm, 
Henderson  (Las  Vegas),  and  Jean,  Nevada  to  explain  the  findings  of  the  DEIS  and  obtain  public 
comments.  Comments  could  also  be  submitted  in  the  following  ways: 

•  via  the  Web  site:  http://www.blm.gov/nv/st/en/proq/enerqy/fasttrack  renewable.html. 

•  E-mail:nextlight_primm_nv_sep@blm.gov. 

•  Mail:  Gregory  Helseth,  Renewable  Energy  Project  Manager,  BLM  Pahrump 
Field  Office,  4701  North  Torrey  Pines  Drive,  Las  Vegas,  Nevada  89130-2301. 


The  purpose  of  this  narrative  summary  is  to  provide  the  numbers  and  types  of  comments  that  were 
received  during  the  comment  period  for  the  DEIS  and  to  describe  the  process  by  which  all  comments  were 
analyzed  to  determine  their  relevance  and  significance  for  subsequent  revision  of  the  document.  In 
addition,  this  summary  describes  the  comment  tracking  procedures  used  for  preparing  the  Final  EIS, 
along  with  the  organization  of  Appendix  F,  to  assist  the  reader  in  locating  specific  letters/comments  and 
BLM  responses. 


The  DEIS  review  period  was  initiated  by  publication  of  the  Notice  of  Availability  (NOA)  for  the  DEIS  in  the 
Federal  Register.  The  DEIS  was  distributed  as  follows: 


•  The  NOA  was  published  on  April  16,  2010,  in  the  Federal  Register  specifying  dates  for  the 
comment  period  (75  FR  73:  19990-1); 

•  A  news  release  containing  the  dates,  times,  and  locations  of  public  comment  meetings  was 
provided  by  the  BLM  at  the  beginning  of  the  comment  period  on  the  DEIS.  The  news  release 
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was  submitted  to  the  same  news  organizations  as  for  the  initial  public  scoping  announcement; 
and 

•  The  DEIS  was  distributed  to  interested  parties  identified  in  the  updated  EIS  mailing  list  and  also 
made  available  via  the  Internet. 

Thirty-three  (33)  comment  letters  were  received  during  the  45-day  public  comment  period.  The  BLM 
reviewed  each  comment  and  developed  responses  to  all  substantive  comments  based  on  guidance  found 
in  the  Council  on  Environmental  Quality  (CEQ)  regulations  (40  CFR  1503.4.)  As  a  result  of  this  review, 
the  EIS  has  been  modified  to  supplement  and  improve  the  analysis.  A  compilation  of  the  comment  letters 
and  BLM’s  responses  are  provided  in  Appendix  F. 


Three  public  meetings  were  held  May  1 1  through  13,  2010,  in  Primm,  Flenderson  (Las  Vegas),  and  Jean, 
Nevada,  to  explain  the  findings  of  the  DEIS  and  obtain  public  comments.  Meeting  locations,  dates,  and 
numbers  of  attendees  are  provided  below: 


Location 

Date 

No.  of  Attendees 

Primm 

May  11,  2010 

8 

Henderson/Las  Vegas 

May  12,  2010 

20 

Jean 

May  13,  2010 

13 

1 .2  The  Public  Comment  Process  under  NEPA 


Solicitation  of  public  comment  on  draft  plans  for  major  federal  actions  is  required  under  the  National 
Environmental  Policy  Act  (NEPA).  Specifically,  the  BLM  and  other  federal  agencies  must  “assess  and 
consider  [the  resulting  public]  comments  both  individually  and  collectively”  (Title  40,  Code  of  Federal 
Regulations  [CFR],  Section  1503.4).  Comments  received  on  the  Silver  State  Solar  Project  DEIS  are 
viewed  as  critical  to  helping  the  BLM  modify  or  clarify,  as  necessary,  the  existing  alternatives  and  the 
preferred  alternative  to  best  suit  the  purpose  and  need  for  the  project  in  light  of  public,  project 
applicant,  and  cooperating  agency  input;  to  potentially  develop  and  evaluate  new  alternatives;  to 
supplement,  improve,  or  modify  the  existing  environmental  analyses;  and  to  correct  factual  errors  in 
the  DEIS. 


1 .3  Overview  of  Comments  Received 


During  the  45-day  comment  period  for  Silver  State  Project  DEIS,  the  BLM  received  27  individual 
written  comments  and  16  oral  comments  at  the  public  meeting.  Comments  were  received  from  federal, 
state,  and  local  agencies,  environmental  advocacy  groups,  two  law  firms,  the  Applicant,  and  members  of 
the  public. 


Comments  by  Submittal  Type 

The  comments  were  divided  into  the  following  four  groups: 


September  2010 


F-2 


Final  EIS 


Silver  State  Solar  Project  EIS 


_ Appendix  F 

Draft  EIS  Comment  Letters  and  BLM  Responses 


1 .  Letters; 

2.  E-mails; 

3.  Oral  public  meeting  comments;  and 

4.  Written  public  meeting  comments. 


1 .4  Process  for  T racking  and  Analyzing  Public  Comments 


Public  comments  play  an  integral  role  in  the  NEPA  process.  Comments  to  the  Silver  State  Solar  Project 
DEIS  were  categorized  by  their  form  of  submittal:  hard  copy  or  electronic  (e-mail)  and  were  assigned 
sequential  numbers  for  comment  tracking  purposes.  The  starting  number  for  the  DEIS  comments 
immediately  followed  the  last  comment  number  from  the  Silver  State  Solar  project  scoping  meetings. 

The  BLM  analyzed  each  letter  and  oral  public  meeting  comment  to  identify  substantive  comments  through 
a  process  referred  to  as  content  analysis.  Through  this  process,  the  BLM  identified  a  total  of  337  individual 
comments  and  assertions. 


The  comment  organization  of  the  letters,  e-mails,  and  public  meeting  written  and  oral  comments  are 
shown  in  Table  F-1  below. 


1 .5  Content  Analysis  Annotation 


The  Content  Analysis  process  was  used  to  identify  significant  comments  and  assertions  that  may 
require  a  response  from  the  BLM.  Public  comments  and  assertions  are  identified  electronically  on 
the  original  correspondence,  along  with  their  unique  identifier  by  highlighting  individual  comments.  The 
letter  identifier  and  comment  number,  and  assertion  number  are  annotated  in  the  left  margin  of  the 
correspondence  or  public  meeting  transcript. 
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Table  F-1.  Log  of  Comments  Received 


Comment 

Letter 

Comment 

Number 

Date 

Received 

Agency,  Organization,  or  Individual 

Comment  Letters 

0044 

0044-1  to 

0044-55 

June  1 , 2010 

Bob  Mrowka,  Center  for  Biological  Diversity 

0045 

0045-1  to 

0045-13 

May  31, 2010 

Michael  J.  Connor,  Western  Watersheds  Project 

0046 

0046-1  to 

0046-18 

May  28,  2010 

Susan  Wainscott,  Desert  Conservation  Program 

0047 

0047-1  to 

0047-4 

May  28,  2010 

Wendy  Miler,  Manager,  Southern  California  Edison 

0048 

0048-1  to 

0048-2 

May  31, 2010 

Robert  E.  Swadkins,  Vice  President  of  Finance,  Primm 
Valley  Resorts 

0048 

0049-1  to 

0049-3 

May  25,  2010 

Brendan  Hughes 

0052 

0052-1  to 
0052-10 

June  2,  2010 

Lewis  Wallenmeyer,  Director,  Department  of  air  Quality 
&  Environmental  Management,  Clark  County,  Nevada 

0053 

0053-1 

May  27,  2010 

Eddie  LeMaire 

0054 

0054-1  to 
0054-67 

May  29,  2010 

Kevin  Emmerich  and  Laura  Cunningham,  Basin  and 
Range  Watch 

0055 

0055-01 

May  31, 2010 

Greg  Seymour,  Renewable  Energy  Program 

Coordinator,  Nevada  Wilderness  Project 

0056 

0056-1  to 
0056-29 

May  31, 2010 

Marilyn  L,  Skender,  Attorney  and  Counsellor  at  Law 

0057 

0057-1 

May  10,  2010 

Arthur  and  Roy  Rinehard 

0058 

0058-1 

No  Date 

Dean  Davis 

0059 

0059-1 

Can’t  Read  Date 

Paul  Evola 

0060 

0060-1 

May  17,  2010 

Ivan  Jenner 

0061 

0061-1 

May  11,  2010 

Walter  Martin 

0062 

0062-1 

May  14,  2010 

Robin  Miller 

0063 

0063-1  to 
0063-4 

April  28,  2010 

Steve  Shell,  Staff  Engineer,  Nevada  Division  of  Water 
Resources 

0067 

0067-1  to 
0067-30 

June  1, 2010 

Jeff  Aardahl,  Defenders  of  Wildlife 

0068 

0068-1  to 
0068-9 

June  1, 2010 

John  E.  Hiatt,  Conservation  Chair,  Red  Rock  Audubon 
Society 

0070 

0070-1  to 
0070-52 

June  2,  2010 

Enrique  Manzanilla,  Director,  Commutities  and 

Ecosystem  Division,  United  States  Environmental 
Protection  Agency 

0071 

0071-1  to 
0071-3 

June  1, 2010 

Robert  D.  Williams,  United  States  Department  of  the 
Interio  Fish  and  Wildlife  Service 

0072 

0072-1 

June  1, 2010 

Sally  J.  Armstrong,  Edwin  G.  Armstrong,  Melanie  J. 
Armstrong  and  Pamela  J.  Hamman 

0073 

0073-1 

June  1, 2010 

Jared  Fuller 
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Table  F-1.  Log  of  Comments  Received 


Comment 

Letter 

Comment 

Number 

Date 

Received 

Agency,  Organization,  or  Individual 

Comment  Letters 

0074 

0074-1  to 
0074-40 

May  25,  2010' 

Teresa  R.  Motley,  Clark  County  Department  of  Aviation 

0075 

0075-1  to 
0075-3 

June  1,  2010 

Linda  M.  Bullen,  Lionel  Sawyer  &  Collins  Attorneys  at 

Law 

0076 

0076-1  to 
0076-10 

June  16,  2010 

Starla  Lacy,  Executive,  Environmental,  Health  and 

Safety, NV  Energy 

Public  Meeting  (Oral  Comments) 

0064 

0064-1 

May  12,  2010 

James  Halsey 

0064 

0064-2  to 
0064-8 

May  12,  2010 

Kevin  Emmerick 

0064 

0064-9  to 
0064-12 

May  12,  2010 

Laura  Cunningham 

0064 

0064-13 

May  12,  2010 

Don  Wall 

0064 

0064-14  to 
0064-16 

May  12,  2010 

Rob  Mrowka 

0064 

0064-18 

May  12,  2010 

Tina  Past 

0065 

0065-1 

May  13,  2010 

Chris  Wile 

0065 

0065-2 

May  13,  2010 

Don  Reid 

0065 

0065-3 

May  13,  2010 

Sinisha  Mandich 

0065 

0065-4 

May  13,  2010 

Walter  Martine 

0065 

0065-5 

May  13,  2010 

Roger  Peeples 

0065 

0065-6 

May  13,  2010 

Wayne  Walters 

0066 

0066-1  to 
0066-2 

May  13,  2010 

John  Tull 

0066 

0066-3 

May  13,  2010 

Scott  Rutledge 

0066 

0066-4 

May  13,  2010 

Edward  Gering 
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2.0  Key  Issue  Summary 


Comments  received  by  the  BLM  during  the  scoping  process  provided  a  mechanism  for  identifying  key 
issues  regarding  the  Proposed  Action  and  these  comments  are  provided  in  the  Scoping  Summary  Report 
(Appendix  A).  Comments  received  during  public  review  of  the  Silver  State  Solar  Project  DEIS  are 
contained  in  this  appendix.  In  order  to  assist  the  reader  in  understanding  these  key  issues  and 
concerns,  the  following  sections  provide  a  summary  of  comments  by  major  issue.  Section  3  of  this 
appendix  also  provides  a  discussion  of  how  many  public  comments  were  directed  to  each  of  the  major 
issue  areas  that  are  summarized  below. 


3.0  Analysis  of  Letters  and  Comments 


As  noted  above,  the  BLM  received  27  comment  letters  and  15  oral  comments  from  the  public  meeting. 
The  comments  were  further  categorized,  as  illustrated  in  Table  F-2.  Individual  Comments  by  Key  Issue. 


Table  F-2.  Individual  Comments  by  Key  Issue 


Key  Issue 

Number  of 
Comments 

Agency  Consultation 

0 

Alternatives 

25 

Climate  Change 

3 

Regulatory  Process  and  Public  Involvement 

0 

Consistency 

4 

Project  Design 

8 

Project  Description 

15 

Purpose  And  Need 

5 

Aesthetics 

0 

Biological  Resources 

60 

Biology  Desert  Tortoise 

38 

Biology  Terrestrial 

0 

Biology  Plants 

20 

Biology  General 

3 

Invasive  Plants,  Noxious  Weeds 

1 

Visual  Resources 

13 

Cultural  Resources 

4 

Paleontology 

0 

Geologic  Resources 

1 

Greenhouse  Gasses 

6 
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Table  F-2.  Individual  Comments  by  Key  Issue 


Key  Issue 

Number  of 
Comments 

Growth  Inducing  Effects 

2 

Grazing 

5 

Cumulative 

19 

Impact  Assessment  -  Generally 

0 

Hazardous  Materials 

8 

Environmental  Justice 

0 

Land  Use 

4 

Oceanography  and  Meteorology 

0 

Noise  and  Vibration 

0 

Maps 

2 

Socioeconomics 

0 

Soils 

3 

Transportation  And  Traffic 

9 

Water  Quality  and  Hydrology 

5 

Wildland  Fire  and  Fuels  Management 

10 

Public  Health  and  Safety 

0 

Special  Management  Areas 

0 

Recreation 

5 

Mitigation 

11 

General,  does  not  support 

3 

General 

49 

Other 

0 

Total  Number  of  Comments 

337 

4.0  Public  Comments  and  Responses 


All  public  comments  received  and  BLM’s  responses  are  shown  on  the  pages  that  follow. 
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7.  Cumulative  Impacts  and  Growth  Inducing  Impacts. 

While  cumulative  impacts  and  growth  inducing  impacts  are  related  they  must  be  independently 
analyzed.  Moreover,  in  order  to  fairly  assess  the  growth  inducing  impacts  of  a  project  the  project 
description  must  be  accurate  and  adequate,  because  an  inadequate  project  description  (as  here) 
risks  grossly  understating  the  growth  inducing  impacts  of  the  project. 
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Similarly,  Section  7(a)(1)  of  the  ESA  directs  that  federal  agencies  to  “utilize  their  authorities  in 
furtherance  of  the  purposes”  of  the  ESA.  16U.S.C.  §  1536(a)(1).. 
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right-of-way  application.  Such  an  effort  would  also  provide  an  opportunity  in  the  NEPA  process 
for  the  proponent  to  introduce  ideas  they  have  developed  in  separate  discussions  with  interested 
stakeholders. 
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The  BLM  should  consider  additional  alternatives  in  a  supplemental  draft  EIS  that  reduce 
adverse  environmental  impacts.  Such  alternatives  should  include  ( 1 )  reducing  the  project 
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Again,  I  hope  the  above  comments  and  resources  assist  you  in  the  analysis  of  this 
proposed  project.  If  you  have  any  questions  please  do  not  hesitate  to  contact  me. 
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Thank  you  for  considering  our  comments. 
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As  stated  “The  well  analysis  concluded  that  water  consumption  for  the  Project  would  not 
adversely  affect  water  supply  or  cause  draw  down,  with  the  use  of  temporary  storage 
pond.”  Please  include  data,  analyses,  results,  and  interpretations  to  support  this  statement. 

In  addition,  clarify  how  the  statement  . ”...  with  the  use  of  temporary  storage  pond” 

relates  to  not  adversely  affecting  water  supply  or  causing  drawdown. 
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Please  include  a  statement  that  groundwater  monitoring  (water  levels  and  water  quality) 
and  a  groundwater  monitoring  plan  shall  be  included  in  pre-  and  post-construction 
documents  as  well  as  part  of  project  operations. 
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lots  and  other  urban  vacant  lots.  The  beauty  of  this  is  that  there  is  essentially  the 
same  insolation  in  the  city  of  Las  Vegas,  Nevada  as  there  is  in  the  region  of  the 
project  site.  The  following  photograph  of  Las  Vegas  from  an  airplane  shows  the 
endless  opportunity  to  utilize  the  countless  rooftops  for  renewable  resources  in 
the  community  of  Las  Vegas. 
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Your  statement  is  included  in  the  public  record  and  will  be  taken 
into  account  by  decision-makers  when  they  consider  the  proposed 
project. 
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The  proposed  site  lies  within  the  Northeastern  Recovery  Unit  for  the  Desert 
Tortoise.  This  population  is  genetically  unique  and  qualifies  as  an  Evolutionary 
Significant  Unit.  Recent  genetic  studies  by  Murphy  et  al.,2007  have  concluded 
that  tortoise  populations  from  the  Northeastern  Mojave  Recovery  Unit  are  unique. 
The  proposed  ISEGS  project  would  be  constructed  within  the  Northeastern 
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telluride  for  this  project.  There  is  absolutely  no  information  on  the  durability  of 
panels,  what  would  happen  if  flood  or  seismic  events  break  panels  and  cadmium 
is  released  into  the  ecosystem.  Would  there  be  impacts  to  desert  tortoise  from 
exposure  to  this  heavy  metal? 
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spillway  would  result  in  an  increased  floodling  risk. 
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We  applaud  BLM  for  including  information  on  the  temperature  changes  predicted  to  occur  within 
the  Northern  Hemisphere  as  a  result  of  climate  change  in  describing  the  affected  environment. 
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The  effects  of  the  project  on  water  resources  is  described  in 
Section  4.5  of  the  DEIS. 
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The  cumulative  impact  analysis  geographic  scope  was  developed 
for  each  resource  area  and  the  scope  is  explained  in  Section  4.19 
for  each  resource  that  may  be  cumulatively  impacts.  These 
boundaries  were  developed  with  the  BLM  to  focus  the  analysis. 
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The  DEIS  states  that  no  comments  were  received  during  scoping  suggesting  that  the 
Proposed  Project  should  have  a  smaller  footprint  or  should  be  reduced  in  size  (pg.  2-6).  As 
mentioned  previously  ( CWA  -  Analysis  of  Alternatives),  this  does  not  preclude  the  applicant  from 
evaluating  this  option  now.  The  DEIS  does  not  specify  whether  tilted  trackers,  horizontal 
trackers,  or  fixed  tilt  (non-tracking)  solar  arrays  will  be  utilized  (pg.  2-8).  Utilizing  certain  types 
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Section  4.6.5  -  Text  notes  that  there  is  the  potential  for  16  special  status  reptile  species  to 
occur  within  the  proposed  project  area  (pg.  4-45).  Section  3. 6.3. 2  lists  &  Table  3.6-1  list  I  0070-52 
only  1 5  species. 
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Clark  County  Board  of  Commissioners 

Rory  Reid,  Chair  •  Susan  Brager,  Vice  Chair 

Larry  Brown  •  Tom  Collins  •  Chris  Giunlhigliani  •  Steve  Sisolak  •  Lawrence  Weekly 
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Consistency 

Clark  County  Department  of  Aviation  Comments  The  suggested  wording  has  been  included  in  the  Final  EIS. 
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Climate  Change/Greenhouse  Gases.  The  EIS  should  be  updated  to 
reference  the  final  endangerment  ruling  and  the  new  CEQ  Draft  Guidance  on 
Consideration  of  Effects  of  Climate  Change  and  Greenhouse  Gas  Emissions 
(2010).  ( Compare ,  DEIS  at  p.  1-8  through  1-9). 
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Replace:  "A  water  service  agreement  with  LVVWD  was  scheduled  for  LWWD  Board  approval  in 

February  2010."  with  "A  water  service  agreement  has  been  executed  with  LWWD."  Comment:  Status 

update. 

Replace:  "to  a  height  of  12  inches"  with  "to  a  height  of  less  than  1 2  inches"  Comment:  Correctly  reflects 

height. 

Replace  with:  "This  plan  must  be  approved  by  the  BLM  prior  to  the  beginning  of  project  construction." 

Comment:  There  is  no  benefit  from  or  requirement  to  have  the  plan  approved  three  months  in  advance  of 

construction. 

Replace  with:  The  flood  control  plan  must  be  approved  by  BI.M  prior  to  beginning  of  project  construction. 

Comment:  There  is  no  benefit  from  or  requirement  to  have  the  plan  approved  three  months  in  advance  of 

construction. 

Replace:  Steel  post  foundations  (8  to  12  feet  in  depth)  in  flood-prone  areas  would  be  designed  to  withstand 

l  .5  feet  of  scour.  Comment:  Louis  Berger  report  findings  are  that  maximum  scour  for  post  foundations  is 

1.5  feet  and  4  feet  for  ballast  foundations.  Consistent  with  the  Berger  findings,  post  foundations  should  be 
design  to  withstand  1 .5  feet  of  scour  not  4  feet. 

Replace  with:  The  stormwater  monitoring  and  response  plan  must  be  approved  by  BLM  prior  to  beginning 

of  project  construction  Comment:  There  is  no  requirement  or  benefit  from  having  the  plan  approved  three 

months  in  advance  of  construction. 

Replace  w  ith:  Applicant  conducted  a  botanical  reconnaissance  and  desktop  evaluation  for  the  Proposed 

Project  area  in  2009.  Subsequently,  the  Applicant  conducted  botanical  surveys  during  the  Spring  of  2010. 

Comment:  Paragraph  updated  to  reflect  completion  of  botanical  survey  and  submittal  of  report  to  BLM. 

Comment:  I  he  section  beaded  "Sensitive  Plant  Species"  needs  to  be  revised  to  reflect  the  results  of  die 

Spring  201 0  botanical  survey  and  the  submission  of  the  technical  report  to  BLM.  No  special  status  plant 
species  were  observed  on  the  Proposed  Project  site.  Death  Valley  ephedra  was  observed  on  the  Proposed 

Project  site.  This  plant  is  listed  on  the  Nevada  Natural  Heritage  Project's  Watch  list 

Comment:  The  Proposed  Project  will  employ  relocation  to  the  maximum  degree  possible.  The  USPWS 
protocol  for  relocation/translocation  of  desert  tortoise  requires  that  the  tortoise  populations  in  the 
relocation/ translocation  sites  he  determined  ahead  of  time  to  prevent  overcrowding.  Thus,  the  statement; 
"Impacts  would  lie  extensive,  as  well,  because  the  translocated  individuals  would  most  likely  impact  the 
fitness  of  the  desert  tortoise  that  occupy  the  translocation  site,"  is  not  supported  by  the  tortoise 
rclocation/translocation  protocol  that  will  be  used  by  the  project. 
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Section  4.6.8,  p.  4-57,  Jurisdictional  Waters:  Discussion  incorrectly  includes  project 
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Section  4.15.2,  p.  4-102,  the  DEIS  references  350  as  the  maximum  workforce  throughout 
the  document  (including  the  basis  for  trips  in  die  traffic  analysis).  The  project  description 


in 

i". 

o 

© 


o o 

LLl 

"ro 

c 

Ll 

0 


"O 

CD 

"D 

_0 

O 

.C 

C 

<D 

a) 

-Q 

0 

CD 

.C 

CD 

C 


T3 

aj 

co 

a) 

CD 

CD  S5 
— > 

0  CD 
C  0 

Q5  jE 


CD 

■C 

0 

L. 

0 

0 

c 

0 


0 

o 

c; 

TO 

O 


0  s= 
0  c 
03 
W 

05  CD 

o  _c 

.1  0 
E  £ 
£  2 
<  "0 

&  ° 

5.8 

0  T3 

Q.  C 
O  '  “ 
O 


o'  '7a 

CO 

LU 

0 


"O 

0 

0 

o 

>% 

O) 

o 

o 

c 


0 

c 

0 

E 

E 

o 


0 


o  TP 


TD 

0 


o 


_cp 

o 

_  0 
°?  2  £ 

in  o  jz 

o  o  o 

o  CD  ^ 


o 
-  o 

CD  >> 
Q.  i_ 

E  o 

_ 

■2  8 

c 
cd 
0  x: 


0 


0  .2  •“ 
0  2; 

ro  Q.O 
c  a.  -c 
CD  03  O 


in 

o 

o 


10 

o 

o 


tC  . 

so 

o 

5 

o 

O 

— <  a 

8  ™  -g 

ia  | 

H  *-4  o 
<i>  •  P  £ 

o,  O 

£  <2 


<D 

a 

o 


<d 

cd  - 
<D  Tl 
ft  O 

o  o 
2  £ 
<L> 


’§ 

0 

4-* 

0 

cd 

CO 

.§ 

& 


CD 


2 
3 

o 
o 

£1  ft  w 
O  O  oj 

-2,  »  y 
2  g  ' 

cc.S 


CD 

s 


O 

>-* 


B  ■«, 

o  <d  3 


a 

aj 
co 

•M  'cO 

C  c 

O 

H  ° 

3  <D 
ft 

*rd  2 
P 

•ti  .§ 

C+H  ^ 

O  ,t5 

O  if 

\*d  cd 

a  p 
<d  .5 

eo  +3 

,  CO 

S3  “ 
a  d 
o 

g  1 

s 

-§  1 

3  % 

o  3 

o  3 

^  >> 
2  a 

O  <D 
«  .2 
» a 

<0  o 

5  a 

co  -P 


<D 
<D 

CO  « 

CD  4-1  3^ 

"  0  t 


»-i 

<2 


3 

o 

CD 


co  rrj 

^  a  « 

f3  ®1 

2  Td 

*  S  § 

e  o  ^ 

3*-- 
®  *3£ 


CD 


rt’S 

h| 

„  4-h 
un  o 

00 

4  ! 

*1 
«n  1 
Cs  O 


dd 

u 

-£ 

o 

Pu 

§* 


\c> 

<3\ 

<N 

D 

2 

3 

o 


ca 

rp 


(N 

On  DO 

.S 

T3 

u» 

8 

2  a 

CD 


> 

D 


O 

eg  g 
IS  S 
zj  ^ 


g  5 

A 

m  3 

•-*  Z5 

4^ 

.  cn 
P 
O 

'O  •£ 


r- 

00 


D 

43 


P 

O 

4Z 


1 


O 

cd 

r- 

co 

CO  ^ 

. .  3) 

3  .a 

o>  'O 

_ ,  M 

4  § 

o  a 
5*s 

[— M  00 

f  ’> 

1— H  A) 

'd-  •— < 

■-'  o 

4 

.  xi 


0 

CO  -a 

S 

’“I  P 

0  ^ 

Tf*  cn 

^  .2 

d 

.2 

0 

•  H 

-4-» 

3 

.2  p 
*->  -♦— > 

C  0 

CD  ^ 
O, 

c  Q 

.2  05 

t>  3 

r<  co 
2  CO 

.2  P 

+-"  O 
O  co 

w 

cz> 

CO 

a 

.1  9 

u  0 
00  ra 

(D  •  »H 

CZ>  Q 

O 

< 

T3 

<D 

CO 

O 

CD 

o 

£ 

1) 

3 


c 

O 


p 

•o 


o 

O 

NO 

0s 

CO 

vq 

oc 


•s 


NP 
0s 

»n 

o 

-♦-* 

'o 

o<  S’ 

^  p 

^■s 

<D  *-« 
D 
43 

3 
_?  3 

» — 1  c/l 

4  ^2 

■  o 
o.  ta 
a. 

10  g 

£  « 

^  'I 

ri  ^3 

O  3 

11 

C/3  CJ 


§ 

D 

I 

o 

o 

nd 

D 


(D 

’rd 


o 

a 

bfi 

.a 

3 

3 

o 


42 


% 

X) 


3 


CD 

CO 

<D 

3  w 

bO  <jj 

•§  g 

a  o- 
s  g> 
"3  -3 
o  S 

~  X! 

•3  O 
a  a 

>  JD 
U  3 

*8  S’ 

o  g1 

D  ’0 

>  ^ 

rx-  *-r-i 


Michael  A.  Hatfield 
Director  of  Development 


CD 

h- 

O 

o 


o 

T — 

o 

CM 

CD 


LU 

Z 

3 


cn 

LU 

o 

<  *- 

5  Z 

<  LU 


I — 

o 

LU 

“5 

o 
a: 
Q_ 
>- 
X  0 
I—  (X 
LU  LU 
CO  z 
UJ  LU 

x  y 

>  CD 

CX  < 

o  $ 

0  LU 
LU  Z 
X  LU 

o  ex 


UJ 

o 

LL 

U_ 

o 

Q 

_i 

UJ 

LL 

CL 

Z) 

X 

X 

< 

CL 


UJ 

>  o 

X  CO 

»§ 


LU  UJ 
X  Z 
X 

O  co 

}—  < 

0 

o  co 

r-  < 

— i 


GO 

LLI 


< 

X 

Q 

i — 
O 
UJ 
~-i 

O 

X 

Q. 

X 

< 

—I 

O 

CO 


< 

I- 

co 

X 

LU 

> 

CO 


CO 

h- 


o 

o 

>- 

o 

X 

LU 

Z 

UJ 

> 


o 

LU 

—> 

CD 

3 

CO 


<0 

o 

o 

03 

(/) 

CD 


5  3 

03  _ 
N  TO 

o'E 

£  o 


< D  03 
XI  T3 
—  03 


0 

U} 

a) 

X 


OJ 

CD 

a 


E 


0  C/3 

3  o 
cr  jc 
“  >, 
o  2> 

O  (D 
O  C 

^  W 

^  > 

<d 

> 

O  t/1 


a) 


0) 


E 

-c  o 

9?  to 

83 

C 

>.  o 


"O  ^ 

0  04 

?! 
o  a> 
«  © 
0  03 
>  “D 
.E  03 
> 

C  0 

03  X 


■S’ | 

03  £ 
>  3 
0  O 
2  co 
— 

°  >> 

C/3  03 

£  0 

03  C 

w  LU 
0  > 
£  ^ 
c 

?  5 

0 

I? 

21 


0 

XI 


>  c 

CO 

~o 
c 

03  =3 
—  O 
0  CO 


to  CQ 
o 

E  ^ 

CO  c 
0  0 

3  ^ 

-=  0 


_C 

D3-C 

C  O 

O 

O 

O 


>  -a 

-  c 

>>  03 

c  -J 

3  i+— 

o  o 

°  =1 
0  03 

>s  0 

^  3 
CD 


CO 


C/3 


C 

0 

>*£ 
o)  tr 

o 
c 


0 

C  _ 
UJ  T3  ^ 
C  _J 

>  03  C0 

0  £ 

JC  _ 


o 

o 

o 

CD 

0 

> 

o 

03' 

c 

o 

0  N 


O  5 

8.0 

E'S 
0 
Cl 
c/3 


s 

c 

0 

E 


si 
>  ^ 

Is 

D  o 

ll 


CJ 

“O  0 

_0  O' 

£  qI 

0 


o 
a 
o 
■E  3 

Q.  0 
03  — 

?  o 
05  >, 

Z'  03 
C  “O 
3  C 
3 
O 
_Q 


CD  oj 

|s 

8  < 

Eg 


o  y 

XI 

C/3  CO 

o  c 

E  .3 


"O 
X3  CO 


£  5 

5-  CO 

0 

xi  0 
XI 
CO  — 

ll 

is 

O  LU 

°  S 

0  IT 

XI 


0 


ll 

*1 

£  o 

m  l. 

5 

1  o 


0 

XI 

(0 

0 

O 

O  CO 

0  E 
8  § 

TO 

XI 

O 

CO 

c" 

0 

5 

£ 

TO 

0 

O 

TO 

XI 

0 

TO 

0 

E 

0 

3 

C 

(O 

c 

03 

^4— 

3 

"o 

0 

0 

O 

GO 

UJ 

CO 

r~ 

03 

O 

0 

O 

(0 

0 

UL 

O  s- 
C-  0 
CL-S 

c 

TO 

■c 

0 

Sc 

0 

E 

L— 

O 

0 

£ 

0 

0 

(0 

0 

CO 

UJ 

“O 

c 

3 

TO 

XI 

0  X 

0 

—  0 

a>  ~ 
a-  5 

°  8 

>-  o 

Ll  Cl 
<  3 
l_  CL 
ro  c 
a>  o 

l.  o 

a>  5 

Q.  L 
„  c n 
<d  c 

£  8 

£  & 
o  ■<- 
to 

co 

CN  TO 

O  "O 

_  XI 


0 

E 

5 


CO  3  o 

.  ru  0 
~  Q  ^ 

^  7;  0 
0 


0 

tD  CD 


o 

C  CO 


£  O 


</> 


0  ^ 

<D 

5  0 

-§ « 
(0 


c 
03 
C/3  +Z 
0 

CL  O 

^  .92, 

o  o 


0  ,b 

N 

>%  03 
TO  S 
C  W 
03  .<2 


03  CD 
^  >■ 
C/3  <D 
0  C/3 


0  a) 

>  XJ 


03  Q3 

^-g 

CO  03 


13 

3 

O 


03  "O 
XI  0 


_  _  03 
_0  O 
o  Q-  03 

I  E  5 

0  o 

w  ^  C/5  M_ 
Q.  CL  0)  to 
Q.  (0  T3 

s  sf-s 

a.  S  ra  ra 

o  "to  0  03 

CL  ^  E  >• 


O 

0^ 

o 


T3 


a) 


T3 

0 

CL 

0 

O 

C 

o 


^  c  V) 

^03 
03  *C  C 

-E5  ^  z 

-3 1 

c/3  .  cr 

o 


C/3 


W  iS 
O  CO 
C/3 


©  03 

c  0 

(D  Q- 
O  Q- 
03  CD 

>s  C  03  ^ 

03  v-  E  o 

J=  a3  2  £  C 

®  c  ^  £  to 

“  UJ  E  3  ^ 

0  Q_  O 
0  >  CD  ~o 


.E  X 


■o 

0  C/3 

2  S  c 
E  o  o 
O)  Q.  = 

ro  s  8 

Q-  C/3 


i5 
S’ m 

«-  CO 

^  o 

0  CL 
03  2 
^  Q- 

C  © 

0  Z 

cj  _ 

<5^  o 

CD 

"O  E 

C  X 

CD  g 
^  Q. 

E  ^ 

CO  CO 
X  O 

0  ~o 

§■£ 

—  O) 

1  - 

2  .8 
(0 

Z  c 

§  i 

a3  X 

1| 

X5  ^ 

I  § 

01  U) 
0>  <D 


Cl  0 


03 

O  <D 
^  Q. 
■O  Cl 

a)  03 
5  0 
Cl  q3 

£  £ 
o 

0  CO 

0  1  I  I 

_Q  Q 
c 

o  0 
cz  xi 
03 
3 


UJ  o 
D  c 

03  "O 
-c  3 


03 
> 

0 

.  CD 
0  § 

I? 

^  03 
3  CO 
2  8 

™  I 

o  o 

0  03 


0  I 

I! 

5  to 
0  u 

i_  -C 

£  1 


(0  03 
C  -j- 

O  ro 

TO  T3 

£  8 

CL  O 


CO  0  03 

s|  o 

■O—O 
C  CL  CD 

CD  Z3  t— 
CO^  ^ 

'  0  p 

TO  £ 
X2  a3 
O  “V 


CO 


—  XI 
3  CO 

0  ^ 

O 


0 


C  -P 


CL  £ 
O  ^ 

Q.  C 
CL  0 
TO  O 
TO 

0 


O 

CD 


03  03 

11 
a> 
c  £ 

0  c 

8  ‘D 
o  aj 

°  1 

3  c 

■i® 

JB 

CO 

0  ~ 

>  0 

o  >- 

^1 

<D  ro 

5.| 
2  CO 

S  8 

E  o 
£  £ 
8  g> 

^  1 

t-  E 

■♦— 1 1 

II 

o  — . 

~D  0 

$  § 
E  cr 
o  0 

0  0 
3  j* 
Sc 

TO 

O  co" 
c 

0 
Cl  o 
CL  C 
3  O 
(O  o 


£  05  w 

-  o  E* 
.92^  g 

<2.  CD  UJ 
X' C 
TO  ^  > 
C  =3  2 
TO  CO  _ 

L-  ^  © 

0  £ 

—  <0 

|  0  ^ 

E  c 

o  c  S 

i-  E  CL 

ro  o 

M—  (O  — 

0  fe  ® 
0  I  — 

>  o  "C3 

£  3 

CO  O 
£  £  £ 
.59  -E5  0 

2  a;  _ 

a.  2  .2 

TO  ^  CD 
^  0 
C  C  *“ 
TO  0  0 
0  XI 
(O  TO  -*-* 

O  C 
cl  re 

§-  o  8 

%e 

>~  o  °- 

O)  0)  (U 

I  ai  - 

IX  ^  g 


0)  o 
&  .0) 


o  0 
c 

TO  0 
L_  CO 

£  0 

0  "O 


CO 


TO 


£  o 
c 
c 

__  0 
03  »- 
3  3 
CO 

C  c 
0  0 
CO 

0  o 

Q_  ^ 
0  © 

«  0 
0  O 

*  g 

0  O 


0 

CO 

0 

XI 


0 
o 

§* 
o 

0  C 

_e  o 


03 


CO 
CO 

3  -S* 
O  —1 

.92  x 
o  0 


TO 

£  ^ 
c  2 

0 

CL  % 


0 
2 
XI  XI 


o 


<0 


fc=  XI 

S’i  w 

CO  >  13 

£  0  U 
03  a,  O 
_J  C  CO 

*  P  o 


O  -J3 
O  TO 


0 


< 

< 


5  f. 


§  s 

§  e 

LLI  < 
2!  - 
.  L 
lO  L 

§  C 
Lu  r 
>  u 
U3  c 


O' 

CD 

O' 

X 

o 

CD 

O 

0. 


c 

c 

c 

c 


: 

I 


lO 

o 

o 


c 

o 

c 

o 


_g 

TO 

$ 

X 

C 

3 

o 


03 

a;  CD 

CO  1 
_03  Q3 

"q5  co 
5  CO 
05  5r, 

■E  2 

c/>  — 

x  w 

03  IT 

X 
>.  C 
03  CO  , 
O  -n  X 

O  0)  41 
*-  03  •<=- 
O 


O) 


—  03 

—  ° 
I  9- 


X 
C 
CO 

>•  03 
■—  £Z 

o 


o 

CL  o 

-4 — 

o 


CO  "O 


_  "c  CO 

CO  .2  TO  >, 

o  ro  ^  = 

^  o  (O  ^3 

*-  O  03  _C0 


CO  03  ^ 

£  |  5  .1  5 

o  >  I—  ll  < 


CD 

o 

o 


CO 

LU 

"co 

c 


0 

x: 


X 

0 

X 

_g 

o 

c 

c 

0 

0 

X 

03 

CO 

X 

03 

c 

X 

IS 

.9-  x 

o  £ 
0  0 
0  0 

Q  s 

O  3 
0  0)  « 
h-  o'  ® 

O  -C 

odh 


CN 

CD 

h- 

o 

o 


CO 

I 

CO 

I-- 

o 

o 


co 

LU 

"co 

c 

Ll 

0 


x 

0 

x 

_g 

o 

g 

c 

0 

0 

>> 

03  0 
O  0 

o  ■= 

II 

x  "2 
c  I 

ro  X 

>4  0 

^5 

0  0 
£  03 
O  03 

0 
0 


0 

If 


CO 

LU 

"co 

c 


0 

X 


X 

0 

X 

_g 

o 

c 

c 

0 

0 

>. 

03  0 
O  0 
O 

u 


I  E 

X 


o 

c  $ 

X 


I 

CD 

o 

o 


0  w 
>4  0 

=  0 
0  0 
9  03 
O  03 

ft  « 
0  ® 


CD 

N* 

O 

O 


>. 

03 

O 

o 

X 

>> 

X 

X 

c 

0 

>4 

"co 

o 

o 


"O  .  = 
0^0 

£l  3 
0  0? 
C  >-  > 
0  .t; 
05  £ 

3  0  £ 
5=0 
—  0  c 
o  >  .9 
0  <  0 

‘S'fc  2 

^0  03 

®  $  M 

cfc  X  0 

O  O  o 

t  2  E 
50  >- 
0  ,  ® 
5  0  o 

X  -*±  Q. 
(-  0  — 


X 

0 

Jr  -X 

!8 


0 

0 

X 


0  o 

£  £  P 


CL* 

8f 

x  3 

o  w 
o  0 

X 

O  I— 
o 

00  yj 

c  C 
0  .9 


in 
CD  03 
0 

°  > 
O  > 


2  co  ° 

2  L.  o 

o)  0  -a 

u-  >  0 

S»  = 

X  05  !9 
_0  _J I  -O 

0  X  . 
>  0  xr 

0  -r  03 

»i§ 

C  r  cm 


x  0 

0  0 
_  Q. 

0  ° 

X  - 

g- * 

0  o 
x  .9 


s-  =3 
=  o 

ro  £ 
.9  0 

'll 

O  m_ 

o  o 

O  C 

ft.  .2 


0  .Ll 


0 

_  > 

c  ^ 
—  0 
0  X 


0 


0 
> 
0 

cn  ^ 

CNJ  0 


£  *  £ 


—  1/5 

i>  g 

Sts 
0  0 
9  o 


0 

g£ 

o  o 

0  X 


>4 

0  X 

0  X 
X  0 

03- 

o 

L_ 

CL 


Q_  .<£ 


CD 

h- 

o 

o 


CD  <£> 
__  CD 

CD  $ 


CD 

o 

o 


03 

c 

o 

o  ^ 
0  C 

o’  0 

Cl  0 

03  0 
C  Q. 
X  O 
3 
X 


00 


o  = 


u  0 
0  c 
o  0 
c  0 
0  0 
0  X 
^  c 


0 


03 

C  O) 

‘M' 

E  o 

O  X 
c 

I  § 

0 1 

?1 

CL  - 

0  5 

l-  o 
0"  0 

o  0 

~  x 
0  o 

O  X 

c  c 
0 


0 
E 
0 

X 

*—> 

O  -x 
o  0 


=  0 
l§ 
Q-i? 
0  £ 
0  c 
^  x  t 
o  ~  o 
0  O  i: 

2  •*-  0 
xo  0 

r-^O  **“ 

03  CO  O 

c  -  O 


0 

X 

0 

E 

0 

x 

0 

c 

0 

l_ 

0 

X 

c 


X  0 
=3  X 
X  *- 

>N  E 

0  o 

X 


CN 

c 

$ 

o 

X 


0  3 
0 


0 


o 

x 


0 

X 

c 


c 

o 

■■« 

o 

1— 

to 


O  (D 

.a  $ 

o 

Q-x 
0  ^ 


000 

x 

O  O  X 

o  o  0 
0^2 
in  0  03 

M-  5 
0  |  D 

03 .9  o 
c  V  x 

“50 
0  *- 

3  -O  ^ 
X^^ 

SI 

0  o 


X 

E 


x-  0 
C  E  0 

D  8S  E 


c n 
c 


38 


0 

_cp 

E 

CD 


03 

c 


E  o 
o  x 
x  0 


x  05 

C  x 

o  ~ 

X  1_" 
0  0 
0  > 
0 
$ 
o 


> 

X 


o 

x  8 
0  E 
o  =3 


X 

0 


o 
o 

o  X 


0 

0 


3 

o 

X 

0 

0 

0 

$ 

"0 

§ 

X 

0 

0 

X 

o 

o 


0 

o 

o 


0 

o 


ro  >. 
9  0 

8  - 
0  0 

^  03 
0  C 
X  X 

0  X 

>> 
o 
o 

o  _ 
0  "2 

X 

E  °" 

^3  0 
0  ^ 

.1  s 

c n  ~ 
CD 

®  s 

i—  $ 


> 
0 
0  0 
-O  > 
=  0 

j  c 

1  °- 

3  H 
0 

—  c 

9  o 

2  Q- 


O  O 


Fk  ro 

05  o 
0  -=■ 

3  1- 
O  0 

S| 

S  O 

£  O)  E 


0 

0  2 

oT  ^x 

X  -=  c 

CL  O 
O  E  X 

3  0 
o  O.  X 

**-  I-  — 

0  3  £ 

052 

x"8  5 

o  8  03 

ZL  2  ro 

c  05  O 

CD  CD  "5) 

E  X  03 
03  X 
x  §  r 

m  "°  O 
CD  ^ 

^  .2 

0  X  0 

O  0  ~ 
0  -Q 

^  £  o 

=3  0 

«  8  .2 
o  x  E 
0  0  "0 

03  £  O) 

C  0  O 
O  X  TT 

=  0  OJ 


0 

X 

X 

3 

C  X 
0  3? 

0  o 
0  TO 

c  9- 

L _  0 

0  u 

—  03 

-  £ 

i'  £ 
0  § 
^  X 
c  1 

3 


0 
0  0 
“  5 


X 

c 

3 

o 

L— 

03 

X 

0 

L_ 

'3 

CT 

0 


C D 
N- 
O 
O 


X 
c 
0 

E 

0 

X 

X 
0 
X 
c 
0 
X 
35  0 

c  £ 

X  ° 

XI 

§  ^ 
0  0 

I  o 

>  Xi 


CD 

h- 

O 

o 


in 

o 


in 

03 

0) 

ro 

c/) 

"c 

CD 

E 

E 

o 

o 

o 

o 

CD 

Q. 

an 


a> 

CO 

LO 

CNJ 

(D 

D 

a 

LL 

a> 


CD 

a 

03 

CL 


0 

£2 

O 

0 

X 

~o 

c 

TO 

"0 

c 

0 

b 

3 

i _ 

00 

c 

0 

0 

03 

£ 

TO 

0 

~o 

£2 

X 

O 

? 

jn 

5 _ 

“0 

0 

TO 

0 

“O 

| 

£2 

3 

O 

0 

1— 

X 

03 

L_ 

O 

0 

CO 

CO 

0 

c 

0 

CO 

0 

TO 

> 

O 

V— 

JD 

TO 

c 

T3 

0 

0 

CO 

"to 

0 

Q. 

O 

>> 

c 

X 

TO 

X 

-0 

0 

X 

£2 

TO 

£ 

0 

"0 

X 

b 

CO 

0 

c 

0 

TO 

CO 

TO 

E 

0 

0 

X 

Cl 

_>■ 

a 

a 

=3 

CO 

0) 

03 


O 

0) 

o 

ol 

"U 

(D 

CO 

o 

a 

o 

L_ 

CL 

CD 

CD 

CN 

c 

O 

o 

CD 

CO 

ID 

CD 


CD 

a 

03 

Q_ 


CD  CD 

f| 

03  O 
O  > 

li 

TO  >< 

£Ev 

3  (U  <13 
CD  X  <13 


03 

o 

03 


in  r— 

CD  1- 
in  c 
03  CD 
CD  ^  O 

-2  ~o 
c/3  0 
<D 
o 

X 

c  ® 

..  03  o 

u  <r 
CD 


OvJ 

LO 

c 

o 


CD 


CO 


(D 


T3 

03 

O 

CD 

Cl 

X 

03 

O 

c 

C/3 


c  x: 

T3  S 
C  ^ 

03  (D 
CD  £ 

CO  03 
LU  o 
03  w 

s 

03  O 
CL  CN 

c  ■o  J 
o  0)  - 
03 
CJ 
X 
03 


c 

o 


03 

0) 

> 

c 

0) 

> 

03 


c 

03 


35  o  c 

C  .i= 
03—5— 
03  2  -2 

£  -S 


03 


C 
03 

2 
03 
O 

o 
a  c 


03  C 
0  O 

>N 

O 
23 


0 
C 

0  a5 
^  c 
c  o 

03  O 


0 

a 

03 

CL 


E 

s  2 
^  5 

c  o 
0 


2  E  | 


3? 

£  3 
03  O 
0 

-b  E 
c n  o 
0  4= 

C/3 

D  £ 
TO 


C 

o 

5? 
^  g 

03  ' 

C 

CO 
TO  <D 
CO 
TO 
0 


03 


hr  TO 


0 
C 
0 
CD  -o 

£  TO 

03  C 
03  _TO 

X  Q- 

^  1 

O 

±3  TO 
TO  0 


C 

o  O 

Cl  co 
03 

*0  E 

0  ^ 

CO  5 
o  Q) 

9r  c 
o  0 
Q_  O) 

^  - 
O) 

M-  ^ 

O  X 
co  0 
0  _c 


CO  0 
>>  TO 

E5  ^ 

(D  0 

,C,  ^ 
LU  TO 


(O 


>  ?  ^ 


21  CO  D 

TO  O 
00-- 
o  F  S 


X  y> 


E  w 

U  U5 

5  8 

£  3 
0  05 

5l 

22  O 

^  r 

TO 
O 
O 

b 

0 

TO 
_C0 
"0 

> 
CL 
CL 
23 
CO 


0 

U 

L_ 

TO 

22 

0 

CO 


0 

O 

TO 

X 


£  £ 
5  "to 

I5 

CO  > 
TO  03 

5  ® 

E  LU 

E  > 


2  S 

p  .a 

O  TO 


CO 

O 

C 

CO 

TO 

o 

E  = 

1 1 

qI  “o 
0 

0  CO 
22  TO 
^  0 

I? 


C  23 
0  ^ 
23  TO 


C 

0  O 


T3 

t„s 

0  ra  ro 

-Q  o 
*o  co 
0  1_ 
o  0 

5  "S 


S  5 

.2  c 

2  0 
o 

0  CL 


0  _ 
C  T3 

O  | 
IrE 

0  © 
^  Q. 

0  'O 


> 

c 

TO 

E 

o 


C2 
TO  TO 
"co 

C 
0  TO 


?  C 
~  0 
73  C= 


0 

IT 


0 


O  _ 
C  ^ 

0  0 

%  1 
0  > 

c 

B  -  D 

c  O 
.2  03 
TO  22 

“  1 
g>  -D 
0 

TO  TO 
0  O 
C  O 
0  CO 
( n  CO 
^  TO 

0  O 

^  C 
o  in 
Cl  - 
0  0 

■E  To 

O)  § 
.55  § 

I 


CO 

TO 


> 

-Q 

j/3 

"b 

0 

tt: 

LU 

O 

0 

"O 

_C 

“O 

c 

TO 

b 

0 

i— 

Q 

CNJ 

LO 

c 

o 

b 

0 

co 

CNJ 

1 

”'3' 

0 

O 

TO 

CL 


UJ 


3 

X3 


"O  "O 
C  C 
TO  TO 


£2 
0 
0  C 
co  c 
TO  £  0 

£  £  0 
CL  co  "O 


> 

X3 

_co 

b 

3 

u— 

LU 

b 

0 

L_ 

■5 

_C 

"O 

C 

TO 

b 

0 

u. 

b 

CN 

LO 

^r 

c 

o 

b 

0 

C/3 

CNJ 

CNI 


0 

CJ 

TO 

CL 


LU 


£  c 
o 

0  "23 
03  TO 
TO  CJ 

CO 

g  & 
0  ^ 

5  0 
£  22 
-X  ^ 

8  o  * 

g;  ID¬ 
E’S5. 

CL  - 


C 

O  (O 


LU 


3 
T3 

c  5  g 

0 
O 
c 
o 
o 


0  O 

~o  ^ 
o  S 

O  CL 
Q.  co 
TO 


TO 

0  £ 
2D 

2D  O 
c 

0  b 

"O  0 

=  E 

>  £ 
^  TO 
C 
<: 
o  0 
T3  22 
£  ~ 
JP  O 
T3  ~ 

o  b 

TO 


S  § 


CO 


CO 

b  c 
0  o 
it:  o 
LU 

=  co 

b  = 

8  <= 

E  0 

05 

5  8 
fE  5 


C  X 
CD  05 

_y  a) 

CL  D. 
CL  p 

00  O 

o 

5.2 

CO 

> 

TO  2 
£  TO 

05  ® 
0  TO 

fi  I 

0  2 

5  05 

0 


0  Er 
>  O 

o  4— 

_Q  CO 

o 

0)  S 

05  a> 

u  e- 

g  0 


E  ® 

3  > 

CO  _ 

»  E 

“O  <D 
O  tc 

CL  O 
22 

0 

g>x> 
5  c 
o  ro 

CO  -0 
0 

>5  N 
P  "TO 


c  0 
0  X3 

il 

C 

o 

T3 

C  ^ 
0  TO 

E  -& 
0  ^ 

TO  0 
b  TO 

0  "O 

x  c 

3 

CO  2 

0  03 
T3 

_3  O 
O 

C  _ 

o 
0 


CO 


o 

TO 

C  §> 

.9  o 

2D 
TO 


TO 

O 


TO  r= 

i_ 

O 
0  CO 
X  0 
~o 


to 

!•'- 

O 

o 


CO 

LLI 

"ro 

c 


© 

jz 


TO 

© 

TO 

_3 

O 

c 

c 

© 

© 

TO  © 

o  © 
o  -<= 
to 
c 


TO  _ 

x  =5 
c  § 

ro  TO 
>%  © 

^  © 
©  0 
©  05 

O  05 
© 


CD 
CD  © 
© 


© 


Ox 

05 

O 

O 

L_ 

TO 

> 

X 

TO 

c 

ro 

>. 

"ro 

3 

o 


.5=  © 

-o  ro 

L. 

o  © 

©  > 

©  r= 

-D  CO 

2  TO  w  _ 

©  3  "m 


(/) 

0) 

Q.  ® 
TO  ^ 
=5  © 

©  x; 
u-  *-■ 
©  © 
ro  ro 

S  © 

§  * 

©  ro 
o  . 
©  cm 

*gw 

■®  o 
o  £ 


o 
£ 
TO  o 
©  5 
©  00 

o  ro 

E  "i 

>,  ro 
to  - 

£  © 

co  $ 

©  o 

h£ 
.  o 

05  § 
O  © 
™  © 
>.£ 

o  © 

-f— <  L_ 

CO  © 
o 

,>>  © 


1^ 

o  f- 
o  >  I— 


CD  © 

og 
o  > 


o 
© 

ro  w 
•x=  c 

3  — 

©  co 

O  LLI 

Q 

£S 


XO 

_ro 

'ro 

> 

< 

© 
-* — I 

ro 


to  o 
c  -© 

M 

0  -O 


05 

3 

‘i— 

3 

-o 

05 

3 

TO 

E 

3 

CL 

05 

C 

V-1 

C 

© 

© 

© 

L_ 

CL 

© 

L_ 

©" 

c 

o 

3 


ro 

1U 

*♦=  ro 

©  2 
©  CL 

£  ro  © 

£>-  © 
.b  C/D  I- 

^  ^  X 

-§  £  ©. 

c  =  c 

$  ro  © 

°  E.fc 

£  ©  -o 
>  ©  c 
©  ro  Z) 

TO  5 

c"  O  = 
O  ©  © 
TO  o’  $ 

CD  i—  _N 
i-  o  <D 
<D  _c: 
ad)- 

°  £  E 
■*-  o 
o  >- 


05 

1  O 
Ox  & 

©  o 
5  o 
ro 

05  © 

o  £ 
o  c 
o  E 

o  2 

ID  >*- 
W  © 
o  £ 

05  O 

c  o 

Q.CM 

E 
to  E 


ro 


© 

£ 

o 

o 

CM 


o 

TO 

§  ^ 
ro  o 

-o  £ 

TO"  O 

©  T- 
©  ~ 

05  O 
XO 

ro 


© 


o 

XO 

u_ 

© 

to 

c 

X 


© 


c  © 

E  £ 

Be 

©>  co 

-£:  ©  m- 

©  £  O 

©  ^  S 

°  O  c 
g*^ 

cl  o  ro 


§  6 

§  1 

c  ro 


8,  c- 
o-2 
c  o 
ro  o 
c  4= 
©  © 
o 
© 

TO 
c 
ro 


Js 

ro  “© 
to  $ 

©  CL 

ro  © 
3  © 
E  ^ 

©  § 
©  to 

ro  0 
$  o 
— .  00 

©  © 
$  to 

TO  c 

©  t 

©  O 
■O 


05 

c 


© 

"O 

c 

o 

a. 

w 

© 

i— 

L- 

o 

o 


© 


fo. 

©-  3  ©" 

E  o  ^ 
3  -Q  ro 
CL  ro  T3 

X  °r 
-D  ©  ■- 

©  E  .p 

O  3 


©  O 


> 
ro  © 


©  a> 
-Q  > 


O  -L  — 


ro 

c 

© 

o 

© 

> 

ro 

30 

"ro 

05 

o 

o 

o 

o" 

uo 

ID 

"O 

© 

ro 


>» 

ro 

"O 

ro  ‘ 

05 ; 

c 

’k_ 

3 

■O  . 
> 

"ro 

0 

'-o 

o 

*L_ 

© 

CL 

© 

C5 

3 


ro 


"O 

c 
ro 
E 

TO  © 
C  T3 


o 

Q. ' 


ro 
©  © 
-C  CL 


© 

ro 

.h 

a.  o 
E  cl 

3  05 

clx: 

©  c 
ro 

II 
©  © 
2  05 

©  ro 
05  o 
ro  to 

i5 

sr 

■O  o 


© 

Cl 

CL 

3 

w  © 
0  ro 
c  cl 


ro 
o 

■O  05 
•—  .© 
i'  £ 

©  3 
£  Q. 
c  il 
3  © 

©  ro 


■o 

c 

o 

Q. 


w 

© 


© 
ro 
$ 

■o 
c 

3 

©  £  © 
3  i-  c 

o  ©  o 
© 
c 

C? 

3 1  = 

.©  05  E 


©  ■*= 


©  ro 

05 

c 

o 


—  o 
©  £ 
m  © 

£  c 

3  ro 

8  c 

"o  E 
c  3= 
ro  ro 
E 

©  o 

■O  Tf 


"O 

c 

3 

o 


05 

"O 

© 

i_ 

'3 

O' 

© 


© 


CM 


© 

■o 

T3 
© 

"O 
c 
© 

X 
©  0 
c  £ 

"s 

3  ^ 

©  ro 
_0  "© 

>  o 

>  J3 


© 

X2 


•o 

c 

ro 

E 

© 

T3 

$ 

ro 

L_ 

■O 


>. 

05 

O 

O 

u- 

•O 

>k 

X 

"O 

c 

ro 

>% 

ro 

3 

O 
00  L 

CD  © 

o  g 

o  > 


© 

ro 

$ 

T3 

C 

3 

O 

L. 

05 

© 

3 

O 

© 

c 

ro 

c 

ro 

© 

© 


"O 

c 

O  V 

O.  o 

©  © 
05  C 

2  3 

£  o 
©  > 

^  ro 
ro  © 

o  ro 

CL  XI 

E  = 

£  i 

ro  "o 

£  § 
CL 

£  © 
ro  x: 
$  I- 

■O 

II 

05  § 
05  iz 

c  © 

ts 

b  o 

3  ^ 
Cl  o 

>.-92, 

X5  O 

■o  r 

8  ^ 
3  £ 
"O  ^ 
©  -2 


©  05 
-O  c 


© 
c  © 
'F  c 


© 

ro 

© 


£  o 

E  © 

©  T3 

■o  >, 

C  -Q 

o  © 

O  © 
3  £ 

©  ~d 

o  o 
o  S. 

£  © 
©  £ 

E 

to  § 

C  u. 
•3  “- 
3  “O 

o  © 


^  O 
ro  ^ 
©  © 


L_  ©  ■ 

©  TO  ' 


°-'©  © 
i_  > 

ro  © 

M_  o. 

-  o 
©  — 

"5.  © 


© 

$ 

>> 

ro 

*0 


ro 

TO 

|8 
>  o 


•O 

c 

3 

o 

L- 

05 

ro 


£  3 

1  8 

©  £ 
—  ro 

8  s 

§  c 


IIE5 


0 


© 


© 


o  -LJ 

^3 

o 

8  S 

—  CO 

—  ^ 

E  8 

CM  £ 


© 


3 

o  m 

£. 5  © 
ro  $ 


c 
o 

TO 
c 
ro 
E 
© 

TO 
05  C 

E  o 

ri 

^  § 

£  o 


ro 

N 

to  = 
©  ~ 
t  -3 
'©  TO 

I  ™ 

3 

E 


© 

TO 


X  TO  =  3  5, 
ra  m  =  TO  % 
£  © 


TO 
3 
© 
_  X 

F  © 


°8 

"©  CM 


ro 

E 

© 

TO 


3 

O' 

© 


£  c  © 

—  z:  r- 


£  ro  ro 


o  £ 

©  -o 

i  § 

xo 


If? 

©"  £  8 

>>  ©  © 
ro  3  x 
to  to£ 


0 

&! 
3  TO 

c  ro 
ro  o 


to  £ 

© 

'&  §-8 
©  £  o 
-gw  E 

©  TO  >> 

ro^8 

©  -  CO 

=  ©  © 

to  x: 

TO  (— 
3  0 
©  XI 
Jr  05 
©  ©  O 
ro  ©  o 

>  0  ^ 
C  5  X 
O  >  TO 
,n  ©  3 

£  ro  ~ 

o  .  co 

,©  CM  >, 
(D  u'  — 

—  xo 
o  _  ro 
©  2  — 
'o’  -2  © 

Q-  8  < 

£  w  © 
3  -  ro 
©  CO  $ 

olu  c 
o  § 
^  ©  2 
i=  £  CD 


CO 

O 

© 


o 

£ 

o  cn 
o  c 
CO  'C  CD 

ro  -g  £ 

T3 
C 
CD 


CD 


CD 


CD 


c  .£ 

_  3 

0  E 
£  =  c 
~  CL  § 

g  CD  ° 

£  c  -o 


CD 

CD  CD 

~  "O 

O  a) 

O 

*4—  -C- 

CD  C 

-  § 
cr 

’*■*  CD 
CD  — 
CD  = 

0  E 

: — ,  i_ 
_  0 
TO  h_ 

E  t: 

w  O 


o 

o 


CD 


c 

co  w  -5 
ro  g>  c- 

«  0.2 

■g  g 

CD  «  0 
CL 


CO 


.2  o 


c 

0 

o  . 

0  CD  "O 

=  3  2 
0  C  CD 

l|.i 

tlf 

£  i-  0 
<-  0  c 
i  "E  ° 

g  = 

CD  0  O 
■o  5  cl 


o  = 
0  0 
o'  5 

Q_  0 

0  £ 

£  E 
o  2 

e'  0 


0  • 


o 


o 

0 


E  £ 
2*CO  CD 
£«-d 
O  o  = 

ego 

O  C  "O 
CD  o 

cd  *t  c 

0  •-  0 
q.-o  cl 

o  cd  cd 


CO 

I". 

o 

o 


>4 

CD 

o 


CD 

I 

CO 

D- 

O 

O 


T3 

> 

I 

T3 

C 

CD 

TO 

3 

o 

L. 

0) 

ro 


CD 

C  05 
~  CD  CD 
ro  C  k 

E  c  £ 

„  3  CD 

g  "O  >> 

i:  i- 

4J  D  [0  v 

i§|, 

ti* 

Q-  CD  O 

m  I  ° 

o-go 

©  £  ^ 
C/3  CD  o 

=>  $ 

g  03  g 

•Q  c  O 

£  03  5 

*  ®  03 
T3  IE  -O 
C  3  I- 
O  O 
OL-C  c 

0  «  o 

c?  ©  © 

i-  ^  3 

io 


33  s 

£2  03 


° 

CD 

2?  0 

O  CL 
CD  CD 
CL  C 
CD  'C 
o  3 
ro  Q 


o  to 
*_  0 
3  Cl 

o  E 

£  Q. 
CD  o 
$  -Q 
Q.  O 

E  Z 


£  _g  & 


0 


c 

ro 

3 

O" 

0 


^-g 

TD  0 


t  L  3 
>  0  O 
5  -^  > 
.  CO  > 
■D  $ 

®  *4— 

.E  o 


0 


4_  «/3 

g  C 
£  o 

CD  = 

ro 

CD 


■4-*  l—  TT 

W0$2 

all 

ro  -o  — 
5  c  g 

g  o  o' 

-i—  l—  l_ 
I—  O)  CL 


T3 
0 

1.0 
CO  = 
O  'F 

X  c 

0 

0 

.Q 

T3 


CM 

>. 

0 

ro 

E 

x 

o 

1_ 

CL 

CL 


q.  ro 


>  c 

1  o 

S  E 

=  ro 
g;  0 
<  £ 
0  CD 

x:  c 

*1  CD 

"O  m 
c  o 
ro  o 

2  £ 
0  T3 

"O  >> 

C  -o 

O  S 

’o  g 

3  i= 

L. 

"c/3  "0~ 
C  C 
O  O 
O  CL 


0 
0 
CD 

0  £ 

*  ^ 

00^ 

£  £  3 
cr 
CD 


0  ♦- 

£  c  c 

grog 
£  £  £ 

E  Q-  0 
0  Q- 


"O 

4-  0 

0  CD 
~Z.  CQ 
0 


CD 


CO 


o  £ 
cn  <- 


ro 

k_ 

"O 

C 


Z  03 
E  o 
_  o 

T3  CM 
0  21- 

£  >, 

o  | 

o  ro  2  "ro  .g  co 


m  l— <_  __ 

g<^ 

g  g  ro 

0  £  0 

XI  -  .t 
°  § 


£  O 
O  — . 
Q.  co 

£  ro 
ro  "o 


o 

T3 


C  E 

.E  o 

g-~ 

Js 

CL  0 

C 


0  O 


"O  0  0 
0  -  Cl  £ 

0  o  '5 
"c  j-  o' 
g  o  ro 

'-Cm 
Q.  O  £ 

Hi, 


„  >4 

0  ^ 

=  15 
0  ro 

^  "co 


0  0  ro 
o  cr 
o  o 
0  O  0 

■  ■  L _ 


=  ^  ro  ro 

m  ffl  i-  •» 


0)  0 
.  4—* 

CD 


T3 

C 


$  $  0 


CD  O 

E  73 

4-^  1— 

c  o 

0 

E  ro 

0  ~ 
~  0 


c 

o 

ro 

3 

•o 

■D 

C 

CD 

C 

0 

X 

0 

0 


> 

< 

l_ 

0 

ro 


CD  CL 

g  3  O 
£  0  CL 


Li  o  o 
$  0  — 
"O'-D 

_ 

o  g'S- 

o"§2. 
0 

O  .0  XD  Ll 

0  i-  —  0 

g".2  o  ro 
o  Q  $  $ 


c 
CD  o 

£  6 

g  ' 
0 

ro 
CO 
0 


0ms 


E  ^ 

3 

.i  §J 

0  ° 

E  to 

0  ro 
£  E 
21  0 
03  -o 

!i 

3  O 


m  ^ 
CD  c 

0  O 
CL  o 

>4—  V* 

°  ro 

c  0 

O  CL 


ro 

c 

ro 


£  co 

CL  ^ 

E  -0 
5  .2> 

Q _ I 


ro  ro 

3  TO 

.1  § 
W  T3 
0  0 
J3  -O 
0 

C  0 
O  C 


0  O 
_  "O  0 

0  ^  £ 

>  ro  „ 

5  ±z  XD 
0  TO  C 
.C  0  CD 

~  ^  4- 

c  —  0 
—  -  0 
c  oi»- 

$  £  O 

°  ££ 
"5  E  ^ 

$  3  3 

ro  CL  o 
-O  c  -O 
T3  .2  ” 
0  "o  ro 
£  E  "o 

g  0  £ 
E  c  0 

«  §■§ 
0  4-  tc 

r  o  a 

"“I  0  0 

|  S  i 

>  >» = 
cw  0 
®  u.  5 

0  0  4-- 

g  o 

^  .  CL 

g  0  0 

§  £  £ 


0 


■O 
c 
ro 

0  -0 

ro  £  g 

c 


a)  cd  — 
£  £  ^  £ 
$  0 


>L  ■ 

CM 

-4—/ 

C  ID 
ro  — L 
3  ^ 

cr  c 

1_  o 

£  '-g 

5  0 
$  0 

£  0  o  C 


ro  ts  E 
1-  3  CD 
0  °  x: 

Q.  X3 

O  CD  0 

£;  tr\  0 
0 


-o 

ro  0  £ 

r-  2  = 
0 


I* 


0 


0 


c  c  E 

0-0 

g  I  - 

°  o  g 

„  0  T3  7± 

-  ro  5  E 


03  m 

0  ro 
3^-0 

g  2 


0 

FC 

< 


ro 

i— 

"O 


iz  o 

-  T3 

fi 

E- 

5  2 


0  co 

0  LU 
CD 

Q.  0 

.1  ~ 

E  ~ 

0  0 

t  € 

o  o 

.C  0 
0  0 
L_  -O 
0  CD 

c  « 
c  2  ro 

^  o  g- 


03  0) 
C  ^ 

o  g 

§  73 
5  c 

<  CD 


03  O 

x: 

“O 

4_r  0 


C  .— 
0  3 

F  °" 
0  2 

2  o 
CD  X3 
<  = 


0 

> 

-C  CD 

o  -o 

X3  O 

11 


0 

o 

£ 

0 

co 

L. 

£ 

ro 


>% 

03 

O 

O 

L_ 

■O 

X 

I 

■O 

c 

ro 

>s 

"ro 

3 

o  o 

CO  0 
ro 

o  > 
o  > 


>  0  £ 


o 

0 

"o 

L- 

Q. 

0 


0  0 
b  Q 
0  0 


T3 

2)  c 

i  ro 

>  0 

3  £ 

0  g 
c  c 

4— ' 

4-  0 

O  X3 


CD  c n 

0I 


0  o 

g.  2 

0  0 

>-  CL 
0  O 

2  "o 

3  c 
1-  ro 
0 

>  .9 
o 


3  >L 


sT  3 


CO 

c 

o 

o 


©  ©  E  © 

co'g'o 

Z)  CL  0  CL 


CD 

h- 

O 

O 


CD 

o 

o 


CO 


?  E 
o 

CL 


0) 


<d  tr 

Q)  O 
TO  jz 

O  ^ 
OO  o 


TO  O 

o  o 

O) 

E  c 

CD  0 
_Q 
(D  _ 


I  £ 

_C  ro 

CD 


TO 


TO 


CD 

S  i 

CL  C 


TO 


CO 


c  £ 
E  ^ 

S  o 


"O 
UJ  c 

C/)  03 

J=  c 

tt  I 

O  T3 

a.  5 
9-  ro 

_>  i— 

(/)  ~o 

o  c 
o 


T3 

0  (D 
—  > 
TO  TO 

Id  ^ 
"O  c 

TO 

o 


§  | 
cr  "co 
0  >» 


CD 
~D 

1, 

—  -Q 

o  iS 

CL 
-  CD 
T3  O 
CD  O 
jQ  TO 


O 


CD 


%  ro 
5  S 
Id  c5 

.9  ro 

^D  "o 
T3 


O  03 
-C—  > 
0  0 
cn  i_ 

o  ro 
ro  ro 

H—  ^ 

CD  > 


O  -£= 
SZ  V) 
CO  1_ 

D_° 
C  TO 
TO  O 
_  O 

TO  4_ 

80 


C  ^ 

T3  TO 
T3  C 
TO  0 


TO 

TO  E 

3  0 

cr 

»-  < 

0) 

TO 


> 

_Q 


LU 


CD 

a 

TO 

Q_ 


C  C/D 
_TO  TO 
CL  = 
^  CD 

.9  5 

O  TO 
in 

c 
CD 

E 
=3 
_  o 

5  o 

^  ~o 


c 

o 

E 

L_ 

CD 


CL  O 

a)  d 

u 
TO  to 

?  § 

ro  ^ 

. _  00 

>%  o  <n 
S  o-tj 
ro  -d  ro 

§-§ 

|sl 

5  Q-'co 
c 

"O  03 

ro 


CD 


TO 

_c n  cn 

CD 
> 

_03 

Q) 


CD 


o  tr 
ro  a 

O  Q. 

—  "s:  3 

ro  2,  cn 

5, 13  o 

01  £  2 
.£  cn  o 

2 

ro  03  0) 
o  -o  Q. 
E  =  ‘ 

£  £  H 

ro  03  o 
|3a 

§?° 
o  o  t; 

c  n  -TO  ro 
O  cn  CL 


LU 

o  "f; 


03 

CD 

1 

C\J 

(D 

a 

TO 

CL 


T3 

0 

CO 

> 

Q) 

0 

-O 


■0 

0 

0 

£= 

TO 


CM 

_0 

-Q 

TO 


C 

o 

o 

0 

0 

0 

0 

o 

L_ 

D 

O 

0 

0 


0 

TO 


0 

"D 

TO 

E 

V) 

c 

o 

if) 

’> 

2  >- 
C  CD 
O  C 

TJ  *2 

0  o 

£  0 
TO  0 

CQ  TO 


0  0 
sz  in 


> 
..  c 

TO  TO 


0 


0 

> 

TO 

SZ 


_  0 
TO  o  O 

C_>  £-  >> 
O  0- 

~o 


>3-^ 

CD  0 
O 


C  LU 
0  t 
E  TO 

E  o 

O  CD 
°  0 


E 

o 

o 

>N 

CD 


0 

0  CO  0 


TO 


>  W  o 
2  03  ro 

CL  -£  CO 

-£  o  ro 
>,  — _ 


w 

LU 


la 

cl  ZT 
c 

o  53 
ro  E 

X  03 


cn 


ro 


ro  co 

ro 

n  o 


03 


ro 

_  CL 

ro-  E 

cl  — 
ro  — 
>sS 

g  | 

^  o 


C 

LU 


CD 

CO 

CD 

LO 

1 

CM 

O 

N" 

CN 

O 

l"~ 


TO 

Q 


0 

E  cn 

c 

o  .2 

£  CO 

c  0 

o  =3 
O  C7 


access  to  the  wells  for  meter  reading,  water  quality,  and  water 
level  sampling. 


' 

■ 

•< 


. 


- 


' 


■  •  ; 

,* 

